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(xl^=w! c y ..\^fc.j ^ja B^lifl] ^jy£±. I } A_j^ia^]| j! *LaJ! ^jG> !Aa*J ^AL'iu/) ,* * » H 

B^_a ^I.YnB <lj.rk2^L^a (^ja A$ti\l (JjS B^)a AjIc. A-Lukiluill d)l Y"kV|l 

y\ ^ L-iLfall AjjC- A-*-<aLk dOaLiLaJ A^BB ! jsj Aj^Ia 45 CjP* Ajsl Jljjyj V I 1 * i f 

( >A~v*Uu,j V » <»•— i->-j j ^AjLuu^iJl S^jl^rik. Aa^ald. dil^l^ak] jlidl Ale. Aj^Ia A *> t * * 

AJij ^jjj C5 lb ^ ^>»a j! SaIk^suIa djljuaa. A_j3 dlAj (.** 3 Va *.a1 ^1 A a LaaII AjL^j^pJl (Jl h»* I t 

. AjbuJ i W 
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■ 1a13 Ajo (JaI y 1 ^UaII n-y j ^vjSUI jU^jj ^LuoAaII » 5 • j 


^1 g- jj 
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I • J • ^ ^ ^ v — ^ •• — y ^ ^ ^ ? 

(Jji A-»V A-aA^Uja-aII JLa^> 3I } ^caLdl3l AjAtv A..^-^JldJl AaLuxaII - -jY^ (,jc Aj h ^ | 
J[,.jyA^\ (_j-° -la ^ T\] 0^l_2kJl (J^-LaL-\ a! i ^_3 AjAaldj Clj^JaA (JaC- ^ ) A»^. jAja j A i^ji 


d jLkJaJl^ A. fljjr., ^-rx HI a!j)_aH ^j . _a ^JLd (Jj J?^J (.. .. . ^ O^juAjaII 4* *-\ | 


*jSM dilj^la ^_a Jc-lill] (Jjli jjb , j r^|J j 




Volumetric Mixer ^^sJ) CiLbysJ 1 • 

[^djil 34c- LgLa Ji=k • , 

. ^ Lille. ^AatJuuiJ j :< ^Jj jja-a (J ja. j j.iJ ^JaJila . J 

^A a lLa J V C^Aj jja.A (Jja. JjAi <Xjuj CjL <Ja!^la 43A j ; 4 Jbvi CLl^la .2 

.Lal^Jl (JLogVI 43-Si 

^ jhj d J 4 i£ Aji-oj CjI j 4 JLxj AJaAlaJl pAA Jjxalaj ; c jOii Aajoj CjL 4 j-q <J a!>bk. ,3 

^Lg^ola! (Jj^cad Ajk-^xLo (JjULdl 

. Jj ^ ^ *1 4J-3 jjJja diL 4 Ja^)la y\ 

; L5 ij Li A^xiaa CjIj jlia_A J) AJbJLkll (Jjjaj j^Jg u_l> j , 


pL 

jSJ 180 


jjj 
3<» 0.82 


3<» 0.4 


uLO*J 

j»s» / 


(j k«jJ dl J K I ^ djLo^-oj^j ^ s . ,1c. ^ J ^ J — 4) r*~^ J (Ji ■ 


:(Bach plant) c»UcfdJ> • 

; pi ja»VI (3>* a U>*‘ “ * 

43 juUJj]l (jjfLdl 43 A J AjaJitaJl # ] 

t _5~3 ^LPjJ^il] ^. IxJ pjLajj ^J j-^J , (j^jl jLSI CH 4 4_& ja^a 4u3 j ^^aiaJili £rjJ 2 

Jll j-oll <jA CjU-cS 4jI LjJjj fOJ dlj^j 4ja!>LJLs j_JI cJjk^atljj ? CLsUaa-di 

/LL!>lidJ (JA.. 2 J 

. Ci.La.x^Vl (jj^jad £-al jju» a .3 

.*L (jlji*. .4 

_ CjLLAaJ ja. 1 5 

.Aa L a.x-JI -OLuaLaxij jjqSII ^li^ll <jiLI ^ (jibai # () 

.3 jijJS jiG SjjAsb-a Cilice, jl j( *i jaAI ^LjjaJl (Jlil 3 ^;!jp djbjG ’J 
fLijll bg-jB 3-AljtlLa eJj^e. djlj 4„JjLa 4 JG SjLg jAj [ jll ^AJLa ft 

- J ^ 3 j' (Loader) cL^ 

.AJa^Jail ^I5^j]| (Jill 9 


‘pLJ! - ^ 

1 i_>Jj ? jl j-*Jl j 4JilL»ii 4-JJ^stll ^1 J-di (j- 44 C5^^* J c.AjlaJ pLall L)J& S- a >i 

s « 1%1I pL-a ,^__3 l^_j ^ ^Axc-ail ^iaU 4JC. ^ ci-^ 0 4 uil i .^ i^ ll ^*!>LoVl u»j AjJ>J 

[Jj Laja S^jjSjLallj } 4jluj^>aJi ^ 

.(T.D.S) c ^-oVl t> J 31 M ^ ' 2.00 • 

.Cl " 4 -^ 45 - 1 ^ ^!>Loi (j-a jlUl ^ _>=*■ 0.50 • 

. SO3 C5^ ^!)Ui 4>» JjUl 43^ 0.30 • 

# CA 3 jJjSdillj CjU jjjSLll ^*!)Lai L j^a j 3 Hl 4^i 1 .00 • 

C Xai 43 ^ 0.10 • 

, 11 jI^aII 4^a ^)illl 4^3 0.20 • 

.AaHsiJI Jit ^ a]I^ 4jjiaii 45-A^ Aj^xiaxll ^JJC- LS^ 2.00 • 

;Cj)ju2J!j j/j&J 2-2-4 

^ , ISliVl i-jLulifc.1 j\ 4 uL-aJl j\ <-,.„ A a**i ^ V I j^ya Ac. yu*<XA 4 ^JLaJLuu>aIl UJh*^ 

' ) j t A- iaa 3,1 1 dilJuSall (J!L<» s>^x& J\ S^ii^-a 4 juA ^^ic. djljui -^ 3 j J 4 jj-ix^i]l CjI^juoII 

:<^L ^ j*\j& d 

p l^_ilc. 4 .x 5 !^ll AjLuj^aJI Ja^LjJa (J^aaol 4 _i ^3 

. 4 j t— J^ juoJ V 43^a. 4 ^oS^-a 4j^^J ^jl <. „ : „ i. -% J — C-J 
i 1«1 j 4 -ilxjj^ikil oIaa CjlAiill 4j^aJL«J V 43*^ t - T 4 ^.<a]l (Ji 9 pLolL AjJLuoidl djljuill l^y 3 ^) cJLaajj 
L ' ■ 1 fU]\ Cj)\l CjL^IaII Ailav 4^i CjIaJoII ^JJAaJ (Jag C-ISOJ ^JUaII 4J-U LL-al^a <j| 

i j 4 ^oll L] 400 V ( - ; -\j-^-^ 3 ll 4 jj_Si 3 aJLsw 43^ f alakjl 

. 2 U^ ^Vl Jjji jilt Alba* 43a 4> j 5 0 \ ] J >bi 

;CjIjjmJIj CjLu&J) 3-2-4 

‘‘ O 5 j 4 Ja^laJl 4 jtJuo 43!^ t — ASjA ^4 ^ali^)ll oJxutJ A-)Arv.aJl djUa^LaJt Allaw 4^5 

j I )| ■‘Ljjjjlt djlJa!)l^Jt AJLa. 43-3 Lai ^jlijjuoJL jjl » jA CLsjusuju.) V I Lot ? jjLt-a P’LlLl pLoll 

# AJa!>Lkil AajoiI Liia djL ji-Ll 

;^a JihJl AJLuijJLlf *LLx 2-4 

• I •> ‘-—U-aJlj (Jj^lt j JaAidl 4_}-=k.l j.A 43-lj AJL^jaII P.1A 43^ AjLuj^jaJl Ag\ Lx^a dA j J a a . ^juoSlUj 

j£J) Jsl& 1-3-4 

k ytl\ f jll i} u^lj , 1 45 jJLill JaliJl (jLaLVj ? 43ii.jl.ij a j! 4J j-lJ AjLujAil Jala, (jjij 

^1 4 «i * oLill 43A0 4JJJ yA jl j-a 11 JaJLa. ^alL c f! . i j"v j j£ La j^lll CjlJaLja. V I ALkjl yy* Aj^L 4 ^ljlaJLul 
^ 4 , m *'. ulixall JaJaJt Lai # pLall ^Lia] AxJ cJ^Vt 43L 4JJJ ja lalaJ ^aJ } LjI jaw^lb) oLaII AsL-al 

* •■* » j 1 43il-3J 5—2 cj 4 -J ^jtj- 4 J 3 A-a 1 J aJa.l l ^J-Jj _ Lj ji djlJaALa. jl A... uaa> CLilJaAJa. 4^ 

. L^a La AjujL SjjaJl Jaio . Ja (jjuoaJJ Lii.a 4 juo.a all 4JG 4 _ij jjll ^IjlJaUaJl 





j (2-4 ) cJ^-^ 

: £JU* jdJl JJL J 1,4 

;l$-La aJipc. (JaSU 4 _iLc. ** » 

< ^Luj^>i2Q ^sjlj I 

.Sjjllall AI^aju C5^J Sj J»A^a djl_3 ^>C- Alajail jJ .* 

: Dumper * 

4 ^ ^aJl A-ia>J Jj-lxOJ^ ? jJL) ? ^jLo) 1 "y *ij £3 ^>oJ! J cd_j^-U cljlj jC* t # A • 

#lyLuu] ^A-C. 4_lUv ^,-3 L$-Uxjj t <.. ; ^uQ.il (jliLa c _ 5 _1^ 4jLjJaL-al! (3-a AjLxaj ^ pJl (J-ajj s J / ’ JL 

J^JI A.-x.fu l- k> ^>*-23 jS <jl , \ H 



djl^ ^*11 I 


LS^J JJ 2 ^ J 


5A^wj AJLalXtk, 





Aj^kJsJl dlLL^liJi jjj^aj Jl.C^j (1-4) 


*_j <Jca^\jkJ! c^Iij 

t <c.Loi } 50 c^! 30 on ^ jl^>2i 4-Jlc* Au^Uul . l 

_ A-ilic. .2 

• ^ cJj'^ j ( 4 £ cJ-* ^ 4 _jj ^=* o <L^UJI 3 


A_La2AA-ll CjLo^juj^j (2-4) cJ^4j 



aaLj^aJI (JSj c-uILJ ( 3 - 4 ) 
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Jl* -..X^LA 




<v t 


U Lk. Cj _Jci. (J.„<uAj (J-A.L A_j5^1£xo S3 j 3-° Sjl j-i Aj L xj ©JjJj-o A_J^>C~ 

j £ji cs-3] jrjlx ji <JAxL A-jJ^^aII A-L^LAil (3-° L^Jki aLc. AiU_o^xJi 

1 >-) y } W A-ixj^o A-Jj\juu£a AAL-Ahj i— al.^J-aA \-AbA3 u!IIAJ J ALx^II^L aj ^o (J j)i-a . j 

' ' XJ j 4£t.Ljuj [ 5 tj" 0 AJLx^>1I 'rjjyjk VI S-ixJj AjjuAAs AiaJi A^-^juu Ja . u>» 

- (Lj| j AJLx. : ^oll (J AALuj^AJI (j3 J JJ J UJjlixali JLajJ^Jl (3*° aSIjl]I (Aij 

'A l>gj . AiU-j^pJll ^jilu V <•** n~vi 4 ,„ 9 jj>.j.ua AjujI^jJ (J-oC- v. ; ..V>^Q } All] A ( 3 ° ( 3 -°J^ 

- <A l_.uxJj AAL^^AJi JblAJ (jLSLa jk ^jAV dijx A-oss-A^all (3-^LaVI L?^ AALuj^)AJ! c... J . ^-^a Aib^Aa]! 

^AjLx^)!! (J^-La A-lLk, ggi AALuj^AJI Jaj^jA ^-3 A_j_£3Cju-£» AAj^j-LAI 

: Cranes u^jjVt -5 

j\ * *i — liLi C_jLju<a ^ d:l JL uLJ] (J-jb] ,V.xl ^_ 9 ^xJI <j5 — 3 SjL-C. ^1 JL_ xi j (ji-A^ ^AAAjuj__Jj 

1 1 ‘j AjuuJ^^ A-qaa! (3^L-«V cJ jh*^ 3 L^A^jAu >( ^5 ^ol I (JaJj AALuo^AkJl j 

{ -<..'3 jj-qjLj L*-q l ^Ur> A-kuAJ 3hr u -^ >a -La-lLaA-J JaC. C— i^k-j3 j( _ptj^Vl 3 AxA AiLx ^Ji j ^(J-ojtJl AijLc.] 

:Lifts a&L-^i -6 

l ill ^Lisxj » fl3-uaJi ^Ac,\ { jSl J 5 <-iK^ ^__}C. ^5-A J j JLaJia I'^ij <jLjuj^>AJ 1 (JJLil ^JiAAjuj-J j 

LAial AALuj^aJI 

Jetting Lorries ^4^*11 -7 

JaLaaJI <^JuaAlJ £r^)ll L^spAa^Ajj AjLuJ^kil (Jajj i *A j x 

:Shot concrete 4 AL*^p31 -8 

.* >^5i*Vl (^ ^)L±k^ y ^\ 4_j^ll>a Jlj^V j L^a ^.ikjuuujj j JL»JLjJ£3 Cjlxj <jL-u^kll cJ»3S ^Ijj 

* \ £T L,t"V.J ^ S^piLuoJi ^La-uuV^ CIjL C- 'j^-Vi s J_*-<a J} (_5~3 ^AxJLuiiJj j ,^-^1 0 


'(LjljJAilj JL^JLljjI -9 

1 > 1- A.-X . I I L— ^ ..X Jj 5 ^ ^T..La,j L jj JA^I CjLujI — ujVl (^-il AiLuo ^kJI (Jljl J.JI ^k-i 

. 3 L^-^Aj 3 Ll \ ^jk>i^aLj 3 )-° 


n 


[AiaUl jj^JI -10 

• • ■ .; II -^33^ jL^aiAj^U ^Lu^kil L (j-s3^)3tlij Ji3 j ^ 3 Jl-lxlLo Sj^SLo LS^ ~3 

<* ' -*j>i ^xJl cJJaj ^.LsjI^ ^4AL^j3*Ji CjJlJLjwoV (j-ixiaJu <_£ j (3-4) ^ J cJ^-^ 

I I’ » Aj| A 3 ^Jl_x i ^_JeV..J L-LXJ L r WaIi Juc. cHjLj^jlII ^3 Lpt,.x>a j^ 4 -La^-X.II 

1 »Ilj Jlill ^-oLoC. pLAji 4_ L ft l rv.,^, I t c-LJcxkVI (4—4) Ai.il ^_4Ja _ AAL l-u^xA] ^LaJil 
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JL1C- 



-VAjLd! ^LiuuiVl f'j&i ^)JjujI Uiil Au 1 ) »vJl 

AjLui ^lII iJ)U #U3l AA«w*ii »Ll»^Sn ( 44 ) 4 J&& 



jj ^ 1 


JSj <_nLj (^l^o) ( 3 . 4 ) 









uy 





CLjI^clSL^ k_JU*sa A„sib5l 



jdJl l-lus 3-3-4 

’4-tJuJjllJ ilULUJf L-xua £-3-3-4 

4, a i** \ i ^yCLu.4 j| 2iVxS'J \ JJ ^aLuvuil (_3 -U_^»\_s 3 ^3*° AiLua^kM C-JU-.S3 (4^3 S - ^ - j 

'L-Jjk-sili p\_ul VxkJ 

\ *, o_i_3k i jf J£ l" i l.-ft.Jg» ^ W djl j A,^, \\W ^ CjLL^sbll AjLjus^kll t. ; u . ^3 . 1 

I A - y L aJLa. ^^-3 < a»*ja30 Cj±i 4 qv3r»\ l i, Aa xm ^ jl ^)JLj (jl 

.Aplxil <jLuo^kll aJLa. ^50 

• • ^ 4. I t UJ_^J3 ^ A.j-4a4^ Jaji^-zsw ^3 AjL_*ju^kll C-X-4 -a A-Jl^k. <^-3 ,2 

. *Jl i~ju~oJ 1 g-A-ijjl (j^JSLs CLi-isJ f ^-L-jJp j\ (j L^a b ij l CLjJL^vjV jta5 ~^=>- ,^Wj T Urt * 

3 Aml> AzxZh 3°^ jjfLaJ g^lij i^Yl A1\j^ ^3j jla 2.5 -2 C& 

A-iSlfill aJ^^-oSI ^n>i -t-Aj -u 4^SkIa]j (3^ L5^ AJLv^ail c . u^a a Ax-oll 

* VoJl 4Jl_«*^aJf <. < .i.>ja f ^aJ^5 AjLco^k <s lc, AuA=w AjL~u e_u_^a Aft-*. ^ .3 

i » ij\ ji tjA-k. ^iajudl k£Uj UJ^ l4 l^2c. 24 -? <J^ *LaJb 

: it 4J j^-ftjj 1 <f~- Aj1Lci.juj! A_j j^aJ ^vJ ? c?Hjuu Ajuj^ia ^JLaujJl < — ftlaJJ ^aJ 

■ < »i S^tba j}\ AjujjS^Jj) S^LoJ ^ £.LoJ\j ^jj)AJ A-AJ-ill! AjLuu^klJ ^cJLaj-u 

ill *% > <ji L.^A aJIaJI irtl-jj j j A-!b,^aJi AjL^^kJL A_-oj^SI AiLuj _>kJl 2M> 

t> %. il\ aJUc Aaj (j\ (3-*-^ x ^ } cL'Ltikci! aJL^ ^^-3 ^ — iLa. aJLuj ^ kit 

JLau-b dlSkJ (J-a_j 3&} ^Sjuallj 

. A-ifli^ J (5-4 ) cJ^-*-^ .4 

‘MJjmJ) dj Lu t L utj/f {jr-Sy pL%Jf &au 4JLui jdJf < T U * 3 2-3-34 

’■LS^ J CjlsJj AjLuLj^aJi C.-i4.^ai 3^4 a 

.Tremie . * 
.Bucket -S- 5 

>(a \£ jl» .^r 

4j‘0 4^k\t ^Jjl^juall ^ 

;ju*a jUf iSj^b - / 

f 1 % >U (^jjL. llc> V 1 ^j^LXal! wal 1 O^i ^25 J ® _;^-.4ajLa (3*-'° cj^9 " ' ^ , v V j 

•' »\xL. J A_^Ja ^5L=kL jL ^jJ^ua jL) cJib-ji ^j-o 3^-^J ,L>°J^ IaZ^Ic.1 jA-o ® j-^Lq ^ 

• \ \**\\ ,3- a3t ^ t^) (J j /j>J AjfJali Allc- j! ^ALklA 

1 , . t ) a 1 J >X ^ tSl ^ ^.Lal! ^-33 ^j^aSLs l_« AJLsw ^3 ^ m jkk2^ SaIjLuJI AjL*j^jkJl £-3JU 

# i 1 c>^* 4 fl^Lc- ^ .4>> jJj ? L^J ^CjJa <Ja3 A-a>.^lkQ a^ ^ ^xLoil Jijj) ^a>jj 3 ^)^4.4jLaH 

« Ol ^ ^ _ ^.Uallj AjL^^kJl ^xJuuI AjLx^s jkJ! S ^j^LaII ^j jVi . u l 

<) Ar^ jui.ll ,v kill J ^JLjuj 3-^iC. L..IAJ ? AjLii5A / ^jwi 30 O - ^ 1 Ac- ^y-i) 




JjlsLci 



' 

.‘(Injection of Placed Aggregate) ,k 

( o.l-j ^ ? CljiLa^Ja^a j! A^-aUk ^ Aiauuilj^J Aj ^cxiaJ f ^u£Jl j>li (_y=* J * ‘j 
C-llj;Lz.) j-jiLUj L_.Lj^ai J CUX-uOJ fr bJr . C . VI '4 ''ill 

b ( 8«4) (Jkb Aak. j J a.jd I CdjJaoJb i * J 


I CllAyaojJ^ I AJj^g (jibx 



i „ ; -iLuga]l Ly^-J L - alSjil iJ^^J J 

^ 7 w.>-dt C-i^xdl C_L}i jUj juioj ^ 5-9 (j£=x f bk"n ,J ( 8 - 4 ) 

: (Concrete Sacs) j^tS+Ul < i jA* 

j^c. AJbujjl jJ <s.ldl Ck.rxJ AaLixJ oLi*-o bj ^a jjlSLui *• 

^AjLujjkJl iAa* j ji bj.lakj ^aJ t jjK»*ll ^ ^ u - —l A I jdl jt-Iodl **. | lj&4 
jL^dl ^ f>L}dl <C. fxA JjJju) (J-Ofi. *U,j jUl t.HA ^T k U b j t jJad! l^oLdM 

ja^Jl CliLddl^ CiidLlllI tjdiw |> fJA JJ j ^dfrlU « I ( lfl 

J * * I 


: (Placing by Pumping M&fhoil) LjU-JuJlj lJUdjUl 






cjjSi c v 

A-iLuj^kl) 


f | .. w.% V? . .:. -..-V^ 

JUSluoV j> & 


bL.jj jdl *. , U«d id (6-4) 


I i , ,\l Lub L$lkb 4JU- .jail ojj uj^ u^ <-^ b 

i 1 J ..J ) uJCkjuaJ } (J^J V jSM *. L& dc. Sj3 

# # • > •» (JJLjV ^ ^ <. , JL J Uj ,. l*-^ .Jl f-L-ljl (_5^ 

il * , # ^ f l^^ll ^ c> %50 JSj Vj , 3 ^/f^400 C> CLu*Jy\ 

i , f , » j n<^ \ (jUa&Vl t3 -9 J j( jjA±i]1 Aullo CjliLjal 

5 l, i> .(Washing of cement) ^JvJ (ajja^. dAiL^a}) a^oU 

. pUib ji u 

: (Bucket) a4o^ - v 

If , .\b ^]aJ1 C-(J-o fjj clu^ f c> L5^' C> C>^ ^ ^ 

if , ,.J| ? AALuiJI ^Lij ^ajj j -l la ^ll (jb£-bl AJlj>j) ^x-J ? A.. TlJciX-J j 

P,^. *\4Q0 (>& cjio^S/t c5 J ^Vj ,^-106^ Ja? cJ-^j ,(7-4JS^) 

Sj^jujLo Ji.b jb u 1 haib J C-I^ 3 J 




4.^3 js ja~A * "^a ^Jll 4JL^Ja--oll (3_^C- ^-ujJlu 

^■ia^jua JjJ>JJ ? (Sr 1 ) ^baj-saJl ^JJSU ^lUbj 4 £T ^! (!) 0 *“^“^ 

l.*4l\.ft ("t"*) ^bcu-sail Cij fi'* * M U^ 3 * <L5T® ; 4^1^ -Ia.x a^l <bb-g^kJi L>' a 

jLjlbj } <JiJAl] (!) (Jjaj^oit ^Uua diljpJb Cilia* ,JjV> *L 5 “'^^ 

> jdl AJLuj ^pJl ^&Jlu 3 } (->)(J*V^^^ C 5 “^J > (s- 1 ) (»bu_*all a^u 

djilc.1 uj^-j !■* bl^j 1.5 c^j 0.10 Cy* u-ujpbli ^r*-- 2 - 3 » 

v /Uaisd! <j.bb>Jj p\ jS ia^b^J cjr^ * * * 

'.Pneumatic Pump A^tj^Ji CjIS^J! | 
(J£JLj 3 ^^ j-A l-<iS j 4 _jjY 1 <U.jja»aJ^I pi J-SkSM (j-« CjliwjJa--o-li ^j-a ^jbll 1 ^ UJ -' 1 ‘ J » 

.(lo n 

.*lj* -1 

JaC-Lk^a -2 

AJa^-aJl ( 3 ^° 4 jbuti^)abl (Jjilux<o -3 
_ AIbLiI I -4 

O)^ uV>^ -5 



aujIj^J! aAju^JI ( 10 - 4 ) cJ^ 

:j**ji JjjiU • 

ls 3 q .\ ^Jl ^-ic. W*,.x>\ Jlj j A $.lj^Jl -laC-bJa <JjiA 3 ^AJ f ^jLmi^aJI (J .iaTu^ a £yk, M (*M 

4 jl ^ VU A-io^ } ^ .,-1 j)^\i L^jlSAj LJU (JailLu^o ^1\ SjfiJ <il^Jl ^i)JU ; ji (( '^j 

j t- 7 JU-caJl 3 b 5 Lb Ajbujjidl ^iAjj ^x.J ^J a laJb ^j-^.j-oi! P I 3 -&H i— A j jj^x^\ 3 I j-± 4 . * ' .M 
(1 flj jp^<a_J 3 I J 33 “^* ^-babxjb 9 } 4 _JjjJa C-lbb-a^ol 4 jbuj 35 b! (J-lb » — )bbi-ia-a]l ‘-.* 11 * ( * 111 

>il! JUfrl L * 4 bjjl 

; Squeeze Pressure Pump c ti-i JljJaUJI cjiLJu ■ 

; 3 -° bs^-aC. 4 ^ 1 3 .^*’^ (^ 11 - 4 ) L>* ' iJ 

Ajbui jiJI o" jjII •■ 


i i 1 


M J ^Jj (Rigid) J ^ ^ (> SjWc- 

- lJ ^yAj t 5 a 3 lc I_b-a Ajs-Uj) ls^' 6 _>^' t> ^ 3 -^J, (** Cr ^ =J .' 

» JLaiS Vj . CjIj*-o l^ja jj 4 ' j 4 l ^ ^-j' ,Ol»LijVI s- 1 ^' cs^ 

li JUlbj ( 2 Ujjaxl' 5 J'-Lil S_<j 5 g-U 3 jlj (jSUVl 


;<JjLi <sia 1I g IjJI * 

: (Piston Pumps ) o+A^ I i - J ^ CjL^ J ioJI - / 

; 43 UIt kjuxJLiJft l> uj £2 boj^&j 5 3^1 Jj c> 1 j 

^Aia^UJl 3 * 4 ^.jUa]l 4 JLuj J2>}\ ^J^la -1 

>c>JJ ^liil 3 >a 4 iLuj^>iJl (J : vrn .u 3 4 il^lax»il -2 

AJi L,jJ ^UJbj u jSL, T ^JuA O-J^W 

;Cjlaba 


f 1 ji JjjJslb cU*J JJJ^OJ J* ^xL a (i) ci^ 4-aaiil 

. , A Jill jj-* Aj'-— J C 5 -* (y) L ^ jlc ci- ^ ! 5 -^ 2i1 ' 


I) A ^Ja_all (j-a Sjl^u^pJI ^ JJ-J-A (^.) f lo ^ 1 A j' r - <J-^S ;A_llbll 4_aJjlll • 

,( 9_4 (JSai) (_>ui»ll (_>^jlj 




jl 




(Jl y4jjL.pl (3^3*^!^ 

4 jbjJ 3 **J! 


fe 


Lu^a 


(c >^) 


^\ 1 CLlb 4 _a^JeM>Jl( 0 - 4 ) 

a < 1 .., r ' t ij^Ji ^ o5L. J t> jl c5 >!4' J-UmII o* ^ y * -3 



“CLiULsJsbcdi JijfcoJfjp AjLuf^kJf 

:/i*Ji- / 

c^JiSj 4 u*io bJL J Jj ,<s j*J c> cjo^ 1 Ol* 

jAilutfi J AjJ <1 jj c>alw^V <J* jJ M u\* 

(J$j\ yr^\ A-ujlla Ajj)J 4J-a>j & CitiuJa^alt <^-3 ^AaJL-u-it t5j^3-^ \*ajaC*j 

,J Uojt ^jJsaJI j-Jj-o ji AjLaai jit AJLoL^ jjA4ilj^i] JjJAlt Ja^lt dili U & J*^' 

^ JtAji J JI <]Uau J J^wIa!! Jhalt jj-a %40 J} xJjLftll tAA cU-«J 

vt c_-LaaIL^I tj-A J . JjaJt JJI <yc. ' Xy^X J£i U>^3 J\J' /jli t^^a-jij 

j( *Jj JI J 3 J& lJSU^ L.,nuU AA AjAb j J <-5^ ' 1 

IjLLkJt SbJS jJII J JI ^ J~» JJL J <Jp ^ *' 

AjAUcJI C-Jj-sall <3 Ja J* A^AiJLu*>U 

A-loUil Aj^b! Jbu *bJ! j du-gjyl £- Ail Cbi=* A-aI jjSI IjjJ m 4> JX^ J-J 1 bi 
,3.37 j 2.13 ojj Ab_*=b jjU.« c J 1 -)- 2 *blb^-c]l uA fbb-bl J-a^'j . j^' A* '" 
A-lLa Jsud $ fi^LiS J&i <j Ji ^riLill J-a JI J ^I -I A -Sk • Ai -An - L a J}-^"' l) 7^ ’ 

(JUa ) JAjLjLujI Jibib <-3*1 <_£ >3 (AHaJj J-bu3! S^liS <Jc. AC-L-U Jl2\jj , (Jl^-^sj-Al o.ly * W 

" ' .2.60 j 2.30 CW^>- 

"i^jJisVUjy/ m S ' 

^AljL-saJiit £j^ui cllixu-jVt fhaJLuil JuU ASj >L £AlxJi ^Aj!)Lj CLCiaj^ K J t ^,1 Arvlx^l 

3 (Ji^Liiua ^] AS ^g-lit AJb^liilt (AjI ^Lua-ttlt ^^-2 A-^rfat * y 

Ut ■>,.' ) jlic j SjLiAill 4_^jJ (j^o bis lllLa.Ui^t 4-ui fS^Lji i. ' . U A x aj\ iSjh 1 ^ '-*' 

>t jlTu ^11* ntt 

:(Water Content) * 

^oAail ^yJc- SjAli jt j-A CAU-aAx^II ^ djLilIal^ ^1 l> 

iZi.3c.L ^.LaII (jli j djliL*Ja , yt l-jLi& aJI^. ^5-Sj 5 '<-^jU <j U^a.aj t jt ^LsaJ ^jAa, t j y •.• 

Ait jaUI 3aU jl^ l~^ Vi C5^ ^Aj^-a.11 Jr- L ., la * J j f lA^. LoLl^ i h 1 

4 A-flLii J jSliLa J) L^AjJ AjU ^ jAsi! Al^-wj A.jLw) J. Jc. cJjM— ^ 
3aLj j A w ]\_ =Sh JjAaA A2^ ^ AjcAjjllit A-a^lsuJlt (jii (J) *‘ — ^3^ L.jAtkJ ''■ ‘ 

tAit j ^l£jlt A! Juj Arj^iJ Ci-c^oVt 4-i£t ^Lit (ji £>UJt A > A 

o\jt> J j j j^t Jit AtA*it Jt ^Ajj ^l£ J ^St J <^A^J Clijt jjj^» , J j-'t 

A lot A A_ji j)J-=s. } CAlijJa-xiit ^aUsxj < _Jit (J^LuLit oAA (_J_Axilj (j^-ajlilt ( X_^. J-J ^ >t lj 

.(12-4) cJ^ Jji •'* 


jUujlt ^iAJ c jt^cj AjJt ^1-Jt C> CT! -2 

^AjLuj^ilt 3 j^jojLaJ (J a^> - U L>^J 

i ,.^i i juikl do^=J (m ‘') *^ 3 -* ts^J 

j >j ii£ S^jJm l^i jSlib jjA^j , A-Vl eAjj cs-^' cs- 1 .' ^ 

,3jUo L_lUuajl a! j^> ^ic-ImiJ Im A»i^ j>b>' 63->^ 

ji Aj>« U) (^kj SAiUj JSj -4 


S_,ljJ AUf 


AjLui^pJl JSj o 

^akEBr 


v> 





^ j i=i^i ^u=m, ( 1 4 \A) (JS*i 


,| ^1 SAJUklb AiL^>Jl 1 >- 5 J Jib- J Sxc b^J (jV bjjS Cjb^=-Jl 6 JLA J 

dl AlaC-j £-3-2! 

l 4 iV ub« t> 3 jbo £jJ! 3 jb,^jl Jli J J) AjjliH Cyj 

, A LoS Aib- >bl! JSJ -..Ibba: bl^b Cj!)L->j i> 3 jbc. 3 jb- bjl 

J -l 1_4) J 



a£ alam (b_j 1 - 4 ) J * * "° 

, ,.., -,J 3 ^ ^' 1 <b-l jj Ajb— ji JI £-i^ fb (Jjb^bbS AjbJI bjlbibl ^ J 

, ^1 JJ| , JbJ U*iJ pb 3^^?. 3jb-__>i. 2bb ^b ^JjbJI <£}* bc.j UJ-"- 4 

t j ^juaiit tAA Aic- Albi A A . J 



ij~* A_fLa]lj 5 V ji dlA_-»Jl (Jj».,^.-T> U-AJ 4iLuuJjk2l ^c-jJa pA~J <J~-A ~5 

$<LLxu_jiJI (JiL) ^i-i-ulj^o CLua-wjI 4..Jja £t_iJa tAli-A J , l^pLpx jL-«a 
JlSbl^VI O-o (5^ CaLojujSn jLL (jW^ 

<. — flULL £" jaxaua j~}C. j ? <.A.i_Aj L r Uua (JAjla JaJ^-buJ (ji (J^kBli 3j_l3 A-XJ (JI^3 l_2J -() 

jir i AJlLaC- 

Vjj) | t....lh. rf i a Jl ju-u t,__UA,ia,J (jLkAj ^jLjA ? jAjaIja]) OjL-aj <_£Ai!wl AlAu-uil AjL*. ^3^ -7 

pi j^Jl j! ^Ldl j)A jLj ^odJ LsJa AA 3 
(JaxJH Ajl^J Ale. jJjaII j A^kdoLil (JjjuoC- Jj ~g 


:(Hot Weather Concreting ) ^ 4JL*j£Jf %-u-^ -A J 

ji-JA ^LjjI! Ac.^p*a AlAjij djJbjli A__2 wjA <JJl 3 J Sji^aJI £AjJ SjLsJl <4 j:>S/l , f 4 

tjLw $<LiLxi>jkJ! L-iui (Jj JLoJl (JoA-I^-aII cg _lc. 4-JawJj j AjjL]i JL4 ja AiLujkJl j .* 

jLujiJl Jc. AjjLB) dl jjjilll , ) * 

;4^jUaJl ^Lw»j£Jt ij-al jlaJl jsJl jjjb -J 
l &A J L I — <& } jjAjjl ^t_-o Jaj^gJl A..’ia Al A j_Jj ^^acsJil l—JajjA (JJL Ajl — ».u jkJl (j) 

. jLJt jjl J AJj 3 iaikJl <,La dULd <jl JSuObj ,(13-4) 

rBl j W= 180 kg/m 3 



jpajjJI xa _Lt j_j! AAS ^Jc. jLsJi jaJl jjjb £TjJm jJ ( JaJ a kj cJfLui ( ] 3~4) (J£L> 

; £.|j^Jbdk]i AidjibJ) Je> jlaJl ,jaJI jujb -2 

-LjI — <. — k-ad ? *A — =LIaa jjA A j^cx A_*_J jLaJl j,-aJl is~^ ^L^J*Jl d-ibjj IaI 

,l^uLo-kJ ja (JIaj Igj jjJj JI jAju i J^Aa (jiLk5uV t_p3 3 

;S.Alua!LaJi 4JU-a JJl jib jIasJI j^aJI j-ub -3 

jp-i (Jjc.lilll (AjVa^wq SaIjJ I Jkj iSJLuJ! AjL-j^>kJI 4 ^jIa>3 SaLjJ ^)1a>JI jp^Jl 
^-^•i (Ji — «Aj (^—3 90 J 28 A-jC- JaJt_*Ja_ll A — ajljLa I — ^ ^1 — allj CLiXo-xaiV I 

(J>-o U>^ jj U^n 9 ’ll I lA-Aj ^o^l^prsJl A_^w^)A SaLaj £— o (JjEU ^A-aSil^ LlAJnLjlaJ 

CAi«-jugVl (j>^ ^aUoljl ^Ac. J| (AUa A jJtJ LoJ jj ^AluJl <h I y^)/L} AJjILoJLj %20 
j\-U]l AjLwj jiJl (j-al j-k ^Jc. A-uluaJl dal jLiJl j jl*JI j^Jl I Jjui jj jSoaSI 

(14-4) ^lj JS*ft jisjl 


X: 


-jXulja 


Ad. 




mmmmm 


u ajJ Cj jA;^ 


^±u.^a ^jAa 



j uj I ^ cJlj A^Ajjfljl djjA^, 


^txAail C-Jj^j ^O T k.A ^ all (12-4) (J^* 

.'(Admixtures) £A&y2)tl- J 

, u I ^IaV wALJa^ ^AjL-uj JaJI (JI) Alj-Xkll (jiauxA 4il_iJa) (^ jj-o LiLpxl 

;aI ^ail oAA (j-QJ , 

.Plasticizer aI^JI • 
.Super-plasticizer uJj]I aA^ aIj^IIj < 3 aLJI AjA\ • 

f jjj^_iSs=rfS-ll *\ A jQxtt aSI aI^jaII • 

I |U| j 'AaL^JJI c±L^ cJl-JJ L>» jAJoi-uAll X jA J t>-^A ^Afd aIjaII oAAj 

jU-aijVi J C^jJplI (Jjljul A-PAxaII dlildaVi ^AikJUujJ A3^ j>A Jl ^Jaxj-ojII AA 3 jpi 

^ - « v j JpuaAJ (^jjJ jp^a-aII &\ jjl A jou -^11 aI jaIIj (jjAilll Aa 3 L*JIj AjaIaII aIjaII (jl 3n - =^ .^\jj 

AiLui JkJi dujp jl (JL-^9 jI S^)AUa (j)A A ln\k . \ l (_paj L-vJ.\ l 

I n.ul^xll Jxk. (JJa aJL^. (_gA Al^j^ail aI^aJI ^al Ak_Lujl Alo&I ^J) (jl (jAai-oll j>° J 

4 i! ^kJl d\ nq A_k.b VI ci J AlL uiVl ^Aj ^ . aI ] (j-oj | bSLLall g-Lijjl oALjj 

( tA-aJl jjl-^Lo ) jA-juii jaII J L a - k . A~a^J Aoo Akjp (Jj ‘A-la jLkil jpa (dUIJa^Vlj dLixSLoll ) 

' U w Xo Ajd ^jjj^pAaJl jpAj ,IJ=J ja ^kl (3-3 AjLi-o jJl (Jiuu-wo 4_ji i j-Uk 

^U-LujUaII __jl J1I Akjj (jj! (jAxlW (Jl.x Aa . 9 j VI jl <— ijjjll 

: (General Recommendation) cjL^ajj- a 

I ■•• \ys Jj ^Lul jAjC. ^txAxil dlA-SbJ ^LxJl ^l-A^aII JraA .. ln . k j VI *■ . v > j “ 1 

• (j^J^I (JIajJ a 5IJ j)A (Jlsu < ** . ajryj j( Jxua ^Ux<aJ 
dl^ldiJil (Jal Aj ^jaII jL.ua] 1 jJa (j^ cJ^aj ^a^Ij-^I -2 

♦ I A_A C- j > (_ji (jJbAjpxlil 3 jAl-Aa. AjaLa-o) CjIAlj^j «^ 1 LaA (jl «■ _ l-> j -3 

jLk-xjaLAl] ji -Oa j\.k 11 ^.Ijjuj ^(JlaJtJl 

Ja v jSILj j^I jaII a-jj j3 v , » ^ f (pL«ij ja AiLuijkJI jd aJLx -4 

. -UU. uh* U )CX d£*]l (3^ J4I J AjLu>.]l f* j> j (dAj ^Lau^u aLaaII 
# I J4JI ^liua 1 1 IH* »' A^t5 3^»V cUx-Sf AjLu jk]l 

,<bLj jjkJl (Jil ^LaLU J ^ ji3 wljjA* ^ja AyVj , ^ .>4^ ul l 



©.li!all l^_l3 ^A2viui>aSI CLjLuoIaII -1=xV (^ -15-4) (J^° 



4jU jXJI L ' *jl& j$ A^lc £6 jJ« yk <jr -*-*il j £ LLX | Aju )Mll ^jill (m - 1 5-4 ) Ji 



cS 200 

a . 

100 


I 

~t 


10 20 30 40 50 

(?) s j'j-=- 


A \\ , .i^-VU Jsi-T^jJb 4_>» jULa ^Jc- 4-l>j.Sk>5.Il o^l^pdl Ajs* (14“4) cJ^-^ 


^iliUaLuV^n * 

u <^1 J4 (ji ^^Ic. 

A_j ^- i-o 35 d)^ A-^^LLail A_il_uj^is3l S^l^rsb ^ J JLj^jV • 

dj^la^o (3-Q^* • 

^jjlj t -— • 

> JaLaJI c-La c- ^4 jl 4^>JUa c-i-o ^1-iijUjl • 

-H 4_*.J AiL-j^iJl ^cia-jug t5 Jc. (^jjJLjJ j4jjl • 

p 6 1 a 

.A.ryjljt-A-llj • 

A’uujlill AdoJl diljL^-aJ (J^gaJll AaLl^ j-4iil djLc-Uakll (>5 -i C-JaLull <al_vJa] • 

- i i ( aJUJI liLij (^-i S^LA£j ^j-31 ^Lull j , ^pL-A ^ Lj V I 


•AjJjJaiJI <-j }J*J uJLj 4JLut j£J! i-Udj 5, d f / 


Ail 3^^ SJidoll l £..43 <^111 (Aj«-a ^- o) ^L & Lall 2 l=J ^cjJa jJ (1-1 5-4) (^ J (J^-P 


▼ 


s.,..xuJaJ5 j <j^ul_£La <Lc j^moJ 3AjJ>-a AAda-a {jgr A j [‘Adidj^AJ^it ^ ^ ».^a **'' 

A-C. j^v.^. >a ^^-3 t 3 ! > *i A3 AaIsuxII <Ua-a31t j ? AaILuj AJa. a3j Aj^Ic. A . laAi j o2 j jy& jlS-J J j ' 

l* 3 i>-s# I*li — i ^ UJ^ t >v» J j£4u j* & j^ 1 

Loab A. : jSjji j^pAgJt A A cJac- ( j£^ojj } C ,C ^ A cr^ 

1 t < W >»Q < A A . U Aj^ixJl A-ia-CA5l tiLui-OJ I 
A-LaLa ^g-l&V tiljVx3j J>^ duj>ll )->» *Ja <jAxd3 A > j. lj J 3 A jU *,> i\ l A Infil l OJ^ 

.dVULoltj ajLuj^aJI 3Adj ^ _pVt 

4 ^ U i ** <\ \ j A -tl 1 ^ C-JLLwiaall— 3 AaIAJI 4 1-^AaU t-4 . ^ ^ .\S c . T A^lt d^^A ^> o5\a - U l 

.du^lt Jaida £_* ^^i&V l . nAafllt (j-a A-JjI*Jt ^Ja^Ht j^kJJj 

(Aj^Lwi/^-c*j3 0) A,la.*ojAa Ac. jjuoJ A A > >i.all ^JpSdl^-a oAC AajUoill 3 ^)jAlt 4 

Jt j_a. iju ajLjuj^aJI cil^-ul AjLuu^AJI t—Lj^a *U5l a A > >■ » d l j 

c£idlt aI^^q l^J ^A aj ^^IaAVI l^SLua a*a Ac.L-0 4.5 

; \ndllt Aaj >U • 

AAAdH AjJA^iallA vdLiuitjuoVt v ^ 1 ^>44 I 

AjAliilll AAJ^lallA Jauil ^aJt (j-a t>, : , * x ‘ * 3 f4i ' 

£-da J-A La£j } ( 1 6-4 )j (A-J -15-4) tX"* 0^-° ^ oAi ^ L^J * 

J UaS ^jLbJai 3 AjC j dtAdu* SJlxJ £-LaA 3 (Silo) 4-llA (j' <^daA. 1 JlAdS/t-J 

A_J j£ij>a 3 A , >> -uJLt j_Aj (j\ ,uJa-.a]l (i>5 -iC' 3j_£j^)-a]l 3 ^jAa-oJl CjlAjJa-all 

C5^ A a^A A\ CljlAjJa-all ^3 diJ^il LS~* (JI^LujV^ oXj^i ^ Jk ^ => 

^ CjlJuill tg-*-a AjLala. 3^a.lj Ac- ^ ^ ^P^- 1 

A-iolall ^ ^ diLiola A * A ^_lc ^ ^Vl ^,J-i*fLa]| (J^olAl dA^joll AjLuj ^ pJl C v , U^ a , ■ ) 

Ac-Ljuj 4.5 '^J e!j^p*Ju] dll A ^jo!\ (Jax-ujJ ^jj j ^ | Q Jlja. 

1 ^ A »^i jixj f. 1 ^_3 AJjjjuaAo Ai^^All 

AcLajj 24 lU^' up Adl^J U!lla]| Ajd j 4-u-sall ^jIjj ‘t 

^ju]l jAa7 t_.u^3 Ajli AjcL^/^30 l 3V Jp' Ja*-* cx^ 

o (Jjk-sal^3 UJ"4 J 3 j-a (J^jlAlLa Lilal) <■ . 1 (j ) 

^L— a AjcL_*jj/^-juj^Q ^ A—U^aJSl (J-i-x-a ojL-S^j < - 1 aj ( I 

C-LLao] j JjLoll j-^Jl j } ^aVi <■ . .1 \ Ja J (j) dla-JuuVi tdAl A-la.^a ^IaAJLujI 

■• ^'' l 4 W ■» -a Jil^j_>a ^al JlAj...ajjI (J^ 0 A&l— AAa/^\ ^*20 c^~^] (,3V ^j"" 3 V ^ (Ja.ji.^> 

# ddujjVl 

* dll • % ' l «* fl 

>( xi^all ^ AjjS 3 jU) ^>43^4 A-HN I 

'fjA\ ^ (JaVI 3 S- 1 ^^ 2 

.L*-o C^L^J Jla. j.id I^AUI dlSjla A.!uA ^^ic. AjLujjiJ! < . > Jx ^ a c _ s 3c ^pli I 

^ Ic. V AlLaxll^ ^oLAl]| c^L-aj AJL.j^AJI lAAJ Axdo ^>43 l ’| 
3..V..M) (Jdijj (fc>s _9 jLAll 2)-^ t — j _j^llj A_j jAJLa A_3li-a A-JjAx>a A-J- l c. ( jt_d»j V t 1 > j , ,* 

*- ^ *<li (jL-aC- \.^-a. ^Ada-J^ Ldxall Aj ^lln -a l l dLadflll ^ji^Lal AJLuo ^)Ail 

. U j^Ja Aic. 

4 j-v.\ ^ .. 3 j 2)43^^-^^ ^klAAduolj (Jax^ojJI AJULwJ A-J^iil (3“* -ASkljll <> : 4 .i ^ J l 

3)-* (Jl-4ao JUilii (3 jl*4 J A_p.Lox-all ^ j 4"?*SH LjlLcll A^muI ^ aSLA) j 

t AjLuj jaU 3a*!j a+J i , , »*» ■» U ^ <41 vdV\,.>.t.a l t 




Jajt ^-a. Aca^v A_3l^Lclt 3- d 1 1 ^^3 l—La ^-AajJ ^v_j _ ] 5-4) J (J£d 

A-Ada-olt^ jl£3jVt i. ; .-U...JAqll 



^ Aii^dAt 3jUalt V-AJJ^H JaSjuia ^LuajJ (1<S*4) .J (J^d 


] -A_a AiLa © 

i *t 4 vdtAjJo (3^-tA AaLuj^A. L-.lt-a S^jL'C- jjA Aiil^Lalt dtAdlt (--A^LujLj AaLuj^jAII v : U^i 

! ‘ »i ^aLb AALf-u^ji-Jt (jjdj <d.r2Q j l^AJj Axj AaLl-i^AII d^!ij Alix-a 3^)43 AxAj AA^aJI ^^Ic- 
t ill ol_AiV 1 c>5 -i jJjli 3)1 l"-®] dlAjuoJt oJUbj m v.-j\,w-»,a 1I A_la.^a ^^3 3j_>^4 J 
t |1! A-il^Aalt dtAjoJlj cdlA AaC. ^ .ajul U j oUAjVt tAA> ^^3 A^j^U-a-al! AjLuj^)Ail AtAJuot ^JaxAS 

mVI^ (3Jj>11 d3L*A^ A-a 1UJ1 idLdLall ^al^jwalt V.,., U*e7> ^AAAjoJ j 

< — fi ^-al! j (^^>lt dt ^43 ^^3 ^AAA.A^ 4_ia^V t Alljlall dt AdJLj ^-a-d3 

• 4llj id l (dtAjJoll Aajuj jj ^lt vdl-j^Aalt • 

) ^4-a J .3 ^-lt jl-^v AjA^v- a ^dBj^lA ^^-At 3 a 1 — a ^1 jt v_AjuLAJ1 i^J—a Aa_^c 1^) 3 A , di ^ | 

,1^-lAtA (^3 AaL-jjAII (wAU-al c-lc- ^ j (A_jUa^>A]t 

% , ,4 ^y\c ty J L^_x_a l^Aa_d^ AjLLdl dtAdll 3>^-*AiaA V-AvL^ajt 3 >° Aa _^9 ^-^At Ac. .2 

* •» A...^lc. t 3— 134- 3 A a jfliLall ^Jt — C. I— -lL^a— It £)—* a v.^ AjJa_3 j-Jb j) * 3I — ^A^)V t L,..U*Ja. 3 3 

.(Hydraulic Jack) *a£a 1 jjaaa 

: (Platforms) CjVli^t .4 

| H ( .j It ^ AJl ioj^AII 3 Ado £j—a ^^—Ic.! 3 3—^1 cs^J J uW-kd-oV t aJIAjuj h 

_v-_LiaA]l 3 ;J^j^a ]1 cdlA^ ^AAldj jLaxit l^-^AAdoJj 

It l^oAAludAj L^J pw j-ajjj AaLoo^AJI 3 Ad ^.Ic jSj^A L5 A j ; c3j * dull aJIAuj ■ 


AjljLjj^)AJt 


i~jL^a]| (jLaC l^ 




ddalt 


L-K 3 J V-5^ 

Alt aJUL^o 


, 4 (.Jl— ajull l^_a AAA ol-J j| AAl—*jj^)Alt 3 A— d (Ji-jout ^^.lxA j [v»_AA. 

, AJLtui jik . It ( , 4 v^j yjc. i ^ A t i Ltd’ i > *11 aS> ^ AaU-o ^Alt 


;4JLu, jAJ/ diaJ 4J. / 

A^jU. 4jUa Jjj ^ S5jL* ^ Csr^ 5-1 ^ ^ •" 

;Lo) tiLi^ll 4 j ^Ic-I^ll e-<_J-<J 1 $^ (_ 4 “J l-“ i 4^.jU=dl 5 •' 
A-i 3 \jtii Ajh* .Mull dib kadi ^ kl l . iS 3~^ ”1 
c^UAj ^ j 0-1 < 4 *. dl jl>* ji (<-^j db) kkkb dll jlj>A ^Ikdkj -2 

>C 5 iLu}^>aJ^ j » 

;.aju^aJi dujj d^v dmj Akjk u? u*koi kkc. ^ o' mnj 

cs io c*LcdSl UA 2 UJ > g J udl) kdlkll Aiddl k^jll O ^ 5 o' S *4 

jkS L ddi J Ij* (jC. JUjj V o^ki W J£ 0 ^ ksdikl Oj ^ 3 eA*^' ^ ' 3 

A QJ>UU liLaJJ (Jj 5 A4iiual l ASjJaH dd V A \\^\ L-lkl CA 4 k cg ic. tkdll c ." r > j j j' 

. Jljfll l$3 jk-a u' 4-^3 O 4 * M 

;lgJu» Jul ja oAc. aJ AjLuj ^> kll (j' 

> Cjlc.l^>all cJ^SIj AjLuj ^> kll UOJ ®A 0 "1 
an.^n caUjULaH gi j JlslUj ^ vvkwall *U3I (j jk b j-IawJ-I -2 

kx.d A — 4 jlk» ^-i 0^“=^ 0“-° A^xiL daj j ^^da-o (jd j ^ -U ^-UxuJI -3 


. Aj\.JUL}^)kll 


3/1 jJjSh gMAJiJ kk.Il ^L-q (J^ikl ol^ , ^}J$ 1 


■J'J 1 0® 

ka-jJ 


31 A^a^Uk (_^al3 


cjLoll 2 _A^ Ul 5 Jj Lji t .v>jj 4_iLi.(All Ciljl j4' »jj-“=> £-^=>jl (18-4) <-$■'" • 

jc tv; uke. csUxll JUj) AjU , >41 ^ -kli 41 *U> ^ jj*±> 1 > «* 

<_£ jkil £ckk! c _ s -k *Ull t .1 njm 



A jkl.31 dl jlj^il o jy^ (18-4) (J^-»->i 


“LmjMoJl (Jxitalji *> I i 

Ol£ lil ji ) (J-o*Jl f pLgJSjl Ajo Uk uskl dllal ^1 ^ J J‘ • J 

. < . ^ \ \ i - <V 1 1 -a uiLouaj ^jj-lA^-kl .Ajdj dLj^.k O-^ ®^k<i c-b^d'V <3 * ' 

O^dVl ^ 0 o' 03sb Jdkuj ,4^=31 ckal^ 0^ u ' M w| 

^jjaJij^kl ^ ^JLa o' Oalib (Jdxijj j<a jJ)jx]l 4-3 kkl klk O^ cH 33 LSlfi 3'' Wv • # *'l 

Shear ) o-^ Ji 3^3 ajL^ ^ 31 ^ ^oLdll ^b^l o* 4 p!>-^' £ •* h 

( 1 9-4) j J^ 1 3^1 f (Coim« * 


ill a-xj kjdjjpJl o^° jbk^)^ I cjluaS c. , ir>,. juj aJ\-=v .4 

‘ » j)J Aj^-^l p» ^k ^k^^Ikij 1-j g . , ik ^)j ^vlj d^L*-saj| AkA (jS 4 jC: ' "^O-^ 

3 j-ikikj c^j-idkl JLas O - ® 3^1^31 Ia jka PVC3 O^ ls"^ 

. k 4 .nl! ?,Uj 1 A-kUk! Cj!ax>o Ji 4-40 .5 
* ** « 9 kkull A4I4J JlIc. sAkll elk A^ L kl JLAaJl kxkkil 1 A^.,kl ^ic. ^ 

# ,l2wj o' J Ajt-o j^ t^Till <■.,.! j^a 

A- 3 kJl diL u lLc J l (Ji Ajjik-s 3 a! ku^kl' . 1 0 


;Sjaj£JI uA^oJ! jSfjjj 4jll.fi CjfsduJU 4 JUm JJf * ;I u<n ^JLJL/ 


*3 AlalS k£L> ^-kkj ckLkl j! glS^bVl 4 jldki 0 -« djlJLuj ( 3 ®^ dil JLu 3 l ok 
I . *.i3l c ^jl_4<3! C3 _a dj! Juki! 0 JlA ^Jkjjud lilljj J A-kA d)Lk^U ji ^ciuux> 3aj\-JX 

1 • i 31 i — LwaJ j} kjbrxll Sj_Jo ^^kxj) A_jk -3 < — d^xj dsljLjJu ^aljlkkul ^ 3 lxJl ( ^ 5 k-b 3 \_zx^ 

! U iLaJl J Ak!!k31 SJl-jjj ^-kij) A-jikl! diljujall ^Jksdk j ^4Jj^lka L ‘d^^^AkA ls^ 3 

.( 443 ^-® C AkA ^A j 1^1 o 3 ol=Jl 

i ' 'Stlj I — .d-fflU SJUjO J)1 A.klk S Jd Jj)\ kjkk Sjd <dL)\Si !^JUJ jL2Shl J}l! ^jlkll dil Jt u3 l ^l±3 

. A-kj SJuuj 

■ i p jj -~\.l a ikuvjjO ^dkA 03^2 J dlkM3! j kjl^rxll 3 dill 4.3.»^a (J-^O f42 


^ O^dslxka Q4 AL>j1 J 

•< >k\l did (Juadi ^k ^ AkLkl daljdJl J dilfxlLa AkA ^^k dike- j AjLuj^kll 4»u-^a Jj 

.d3jk3b kukj ^j-ixul ^g-3 Op*-kj <vk ^j!k ^)l^)-o] ^5' Ajdj^aJL! Akxo jl^-o AaldoL) 
■ 11 jl__uk! ^ska) ddo^pkJl <. ; ,v.wra O - ® Ajc^Luj 24 O^O " 4 kw^alk ^Jol* dljdll c3a ^ak 

. (dlAkll dal Aj^ikxJl A-cj\kall AJdijpJ! O^-k (O'® -^'-3-1 < — flkkl ^X-o Ax^^da^oll 
Ljuj 4-8 ^5 ! aj^L_*.»j 24 <«- ik 44u-sa ^xL O-ij.rx ulaJiaJl /^3jlkll (Jj jj dljuill (Jk Jj 

^A-okiVl *>JA JL2xV 3 j (17-4) O^ 1 ^' 



^**1 iA.i (|74) JLfi 

A i ». HI ■ »l- tUII ( ^ i t !)• -*■ ‘ 11 ^ 4 -J ^kVl l-^A Adlli* ^.’ 4 A4j ) 



^ 1 ) ©U-a C >° ci*-^^' 3^4 

.LS> 3 *^ 

J.^q j jLuaJ L 5 ic- J ? ^jl^Ii (JjL^ai^ij Ll*. ^LuAVt L 3 1 c- Z'“>J 

3 o>J < 3 ^ 1 J^i cdi 3 ^ c^Jj ^ij.lgi *-*ib 2 jU~* lUo J , J — 1 j*ll ^ - 4 >^ 

i 4 .^ a i.l*i» (J^OJ ^-i^l C 5 -a A-J^ajll , j 3 x*Jt *U» <^u- U 

,JXaj]f (Jx-<al jlj 3^*4* ^ (20-4) J^j ,Li4^ C 3 *^ 


30m | | 30m | | 30m | 



c s**'J 


il ) -LiLl 


C5 ^il Ja3 


5 Jl_cL 9 

6 J 0 I 3 


(_i*-tfal ^ kj - La U (J^u (20“4) (J^-* 1 


fSdLalaJfj pi jaJsSJ! 4JLuj jSJf 'LL* > * t j 
t < > --»l l l * \ j 'g. 4 -v 1 1 -*-^ j 4 -ll^jj 4 _ 2 *JL*-all ‘‘L-AaC- ( ) ** ■ ’ » 


•AjxJbu^U 14 4 

* >; r, *L<JI Ala ^ !ajjj ) ^L^iH j c*UJI 4 jU.j*JI Iajj ••> | 

jJS 3 ]j , c Uj 3 i j jii ^ o^j sjb»J> t^J o* 1 < '■■' m 

Jj ... -v—t i-''^...yi J&lsj] «.Lal! ( _p=L)j*Jj (jlbaSj^l £ J>* J^b f-* 1 '“' ^ 

* (Jj_l^)Js» 4 jC- 4 M ^ 4 j 2 *J\j *-3 ^ 44_5 4 _jLi-u y-i— ^ A-aJL*-o i - -- 7 ^ _ j t * l' |j 

_ al_L«jlj -OLuj^iJI L>“_J • 

.JL 4 I J* J\ ji JniA b • 

CjUoI jluil SjL-oII A J j 3 -Saj jl u.i auj AJjle- S 3 -cj 4 il_^^Jl <jLaj> • 

oLxali ^ijL 3 ^LcJ 4 uA-All ClA. 9 > . «<a l jpAl 

# J)jL^_aJill AajLuj AJLuj^ihJI ^ZLwaua ^9 U -oj^g • jfi * • 


shear conectors 


ZT 

TI 

y 11 

z 

□ 

□ 

Z 

z 

□ 

□ 

Z 

z 

ZL 

—CL 

I z 

z 


SFD 

BMD 



t-jJU^all (Jx-saij^ £jSLa! (19~4) {J^2j 

: a iusjyjj jj^Hi cU&(j£ 6 - 3-4 

' ’ 1 1 j ( 3 al^Jti! 4 _ 2 k-J_LJ ^vuI-oSjV ^ j .*Tb^U ^ xuaU xi l ^ \cl l vrv \ 

\ -A\ Js^.£jj C-aILlLsj 3 cs _jLjLj'V ^ jaJxu-saJijl ^—3 l^Lx.1.3 ^ ji 4 _aIc. c. : ^ 

’ ’ ‘ ^ 5 ~ 30 Cj^ 3-^ 6^)L=Jl I I ^-i (Jjutfalfl liljpj J 4_l3Lai ^pJl 

c-l^=wVl ^gi ji* 45 - 40 Vj 

' r tn >J j ,3^^ 20 0° J j^jL-salik. 4JU cJi-QJ j 

» ' • 'rf^ • -^-C- ^gi iXa C. Vj ^ Ol^a^if j oAxxC, (Jju^a.3 (J>aC. ^JU^oJl 

' .H ,*»A.A ( j^-^O (j) LlA Jj ^ g_3 SjL^q ^ -jJa j L-JL >jj| ,(1^*^ ^-^3 3JL2k)j S.l.n.'lB tilliA 

. ^uLaSj' V -5Juu]! FilljtJl Fj 

■ . , * OF'’-^ 3 OJ>~* -*al * » A,i l 3^=^ (jsr^- ^4?^ UJ-^ Jil c£LSj jlu\l 

% ' J , cj-^ Jijj Jralkju^x-jV^ c _g-lo OjjU jjj-Sj fjj j I^£^uj 

‘^gJb LoS Alt C)£i 

\W FA1 
U ('x lo . At 

'JJuu!) ^ya 4>2kjLill 4Jl.ifT>JxAi V 1 A1 

JA-qH]! 3°^*-° CL 
.JJLolJl (JjL-al^a (jj J (j-a p jxJl 1-0 

.0 jl >xJI 4^W Jj ^Uj jJ 3.^' At 

I. .. i -,11 £ jlj 4JUx gr^-" 3°^*--* F 


^A^La^aJI CatpUaj&JU CjjA* ) 

AablatAllj Lg_C^jj t ^ qv 3 Vnj ^jxuJLxJ]) (jljLo j)L$J^V CiiaaSl ALjaIjjJ ^tllxaj 

^1 AhJLxjjl (Jj-.SLcvJ^ ^JjaLdiai] < — flLS ©.La + CxLa-x*il J * ^jCLh. (J-a^) 3) A— ii& A j iI a ju J Aj * * 

_ ^AArL.Cu]l (jUrtVil AiU ..' 


; jjjS fxa. Olj Cj 1 j *4 ijA* 

^l^JuJaJuj © ^jajill <jLLo Ja.l^Ll Catcall * 

^Oj^Ski]! (JjjA.- LaJlS (Ja& * 

Aa^V ©aLcu AiL-j^aJl <jLAJ> jl Ac. La 2,4-J x-U-ra.il <Jjfl ©Lolla AaLu»^hJI n a # 

(_J-A^])j ^A-a.x 3 3/3 ^a£) I ^jxiLSa^ Ja3j)Jl <Jj_a AJLjoj j^ia ©^. a,a 11 l. ; - UA a jxJL} * 

_ AjaLj SjAaj ©Lollj CaIajuiV 1 j 


; ^jLajla]) gUaill (jC« SjLajiJ) jjja I 

A.JC.U jj^aii ^jLS I a) Uci AaLa^h. CaalS 1 j) dLlal ja*. J-ac. ( CL) 

^lahaLuJ A^LaJal CjULJs* 4iLJaU ^ciauuJl Aa^jua u©j Aali > ^caLaSH caba* AS , * 

, wHilAjJal) dllal £i »\ 


:£SuV) o^u Jk a*- 1 * jh^ 4 

^^juoS^-uIj AjIa A jj! ©bdl j <■** i 1 a * *) V 1 (. 5 -^ bjlha A-*jj^)^ ^ Tj L Ci ll AjAa. i~ fl jl-Vn ^aj 

o 4 aasJl CILuuujVI Aa^a Qa 2 (jc- (Ja» V A£Laju» ©LLae. {Ja& paa .C&j^W 


: Sa^-Vw J ^- 4 ^ jA * 

©A-ac-V j ^>-1a 30 J^Liaj) cs^^- 1200 ! 1 AalhlJlll ©Aa&VI l 5^° AaJy^V 

2000 : 1 6^ j 1 ® 30 ca4j 1200 : 1 6° j 3 -® 6 J£ A*J«V <j^ 


28 days ©a-I Ah-Lx_o A-j»latJJ 



J £CjCajJ (JfLdl j ^ja^I J JastxJall Aa^Usa AlDUll A^JUuaII ©Aa^JjIj (2 1-4 ) C^Suui 
. I^jSjia AxJUla]! Iajj Jai-vAaJI Aa^ISa ^jAxa»a U.au*U A^hiUtAlV 


;fjJJf 4 J!Jt 2 - 4-4 

! •* vj (_J-a jjA.irta.Jtl) (JjS-aJ A_aJ 3 £_ 5 * 1 ) AaLuj^jpkl) A-©^ISa LaJuC. ©JuaI) w^ld ^aJJ 

1 »U ^ALsk^Ul axaial) Cal (jp- AaCilj (JIa-vI ^1 j! ^Aaj 5 (jc- AJuilall craljil^xy 1 

'1 *Vlt d_a j^).„^La J 4 _ 5 A-ll J ^-3 ji ^aiik_J-a X_l jA_av ^aJL-C. ^j_a 

1 -x-a 11 a^.,^1] L_9al:3^ A-JJiVI dj V Jlat-ol 1 (Jj-a ^aa^jBalla ^Laadl A_da^Jt-All Cal-c-LLalll 

;^AajLa jiJl CaLdlall JuiaJj 



aL-hSll ^ajjuj j^j 

CaLcLuiVl 

t = 2 L B + 2 

t = Lb + 1 

CaLLVa jl CjI jaS 

l = 4 L C + 2 

t = 2 L C +1 



Sju-ll dii ^ 3^11 (»j 4 W t jaJ Lc J AJa 2 )bll j) ©^>aSJ 1 j©j Lg Cajra. 

* ' a 24 ~ L3L ?' ^xaJl j| ©JLaO VI <J 3 a 4 o»,xJb, I l Aju^^jJtAll ©LdaC-bU ©JUaII d .\4 ^aJJ 

• » •• ^xa UjAJ AaLuj^piJl tlLki ^jlaxkLl ^jACa^-ol! J ^jl dtSlall ^-a !1 ? C. ; .,Vt^a,ll 

11 > u ^^jALJcall (Jj~a A^lall \-^a t ^alxAa j)Laa aa 3- 1 cS ^^)^ 3 Cj^ 

ji > ia (3 A_j 1 ^a^ t > 2)i *A 1 3 * 3 b-C^j> Ja . x x Jhl l Aa ^Iba (; _ sr 3 lA^jLnh V Cal. Lie. J ^>Cc- 
s . »ll diLa-Axi jl ^jr jLc. ^-la^Aa^jjj C ax cuaj ^JaCLxi jl ^lal J 4 14 ^ Caljuill tilis 

. <«-aajjall cs Jo 

J’uj^oJI i-j ju& 4 -aJU ~4 3 - 4-4 

■ ‘1 i_a jac .I..A.rta jj ^ AjI — iA^)-hJl J.C.- ^^jxaaijlt Jia^cJ 1 i.rkj Cal hJLll dl _3 Jlxj 

"c 5 ^ ba 3 jx<a©-U ^all^ i L^_<ua yi j 


1 1 1 i 





W/C=0.70 
C=400 Kg/m 3 


jslA jjc- CA£-\ jB 


°o U ^° 

d d o o°od 

° 2o°q 

Dr,°r.9 ° M 

W/C=0.4Q 
C=400 Kg/m 3 


W/C (water cement ratio) 
C (cement content) 



aLok>a C,.lLcua>i 


'W/C Aj^j*jua 11 djlc>l^>sli AoiukU (1 -1-5) 

Jj pLoll 4 jl,uu 4-a . uu 

^L-*aiki-a I Clii<3LU3 V i 


CLiLajjiSn Cl&jArx 


Al jA3 Aj3UjI 


Aj31o Aj^UjI 


4Jlc' 4^i jUu 


Aiiii 


ivU #Ldl Af»^U tj-ojjj I t-«a • t • l-fjl « tl J | (v, I I 5 ) (J£jui 


c j.«'ju}LUj LkjLjJ/ 

(Concrete Mix Design) ^JLutjaJ! ej ihl-LJ ) ^±a*^j 

'■‘LijLt /-_> 


j j jS ^LSj J Cj~^ 4-laiiJl dlLjj^SLa _£-A 4 Ajjl_juJ^>SJl A- Ja L kl l ~i l J^j-caLcjl 

SlS ^3 A_,J [jlaJ (_ji L- vn j AiaiSJl oSAj) _ ^ (j] Ajsl*J=>]^ c-Loj ulojaiij 

1 . *T' i /\ \ \ ''L ^-\~\ <4 n\ ,i. \ \ Aja^^jlJall 4 i/}^ 

dlli A-J-Slxli AJLjuj jSkJ! A*ojIL« t _ 5 Ac. Jjjbii ^3 LluAjoiI i^jjp C_.lx.Ll V ^LS^jll c lll^k . J 

^jla ^ 4 _L-Vi\ I a_jLuj^>sJI AJLj&bJI ^j,uS,» j ^^/^j 4-0 l>° cJ^I A-o^ULa 

'LaI^sI A \tn. 4_Jlx_a]l Sjl_-all J Jfr.lx^all A ^^-3 j*L- ^11 C-4 » lj CLn-o_ja:'^n A__j ^>3 

„-jUj i* i_H j (S)- -1 ^)LS A_Al-oj S>C ^—“sJjlj jA-ALoaII ^a^JjuiJlSJl dl lSll j u a < > _g-A e-L-all^ CLiLq_jujV^ 

AJjJlIIIj J>-a>oIij ls _A j _ Chl^x.j.yj \ <_)_=*. L.^.j.Ic. 3 L3nj ojl—all odAj 4^jJx.u. US] | dilSA-^ 

Ajl A-Jla*. ^g-J 3 l— 1 jIj.-o.jS AJjjIj Aj!l-L.^ra. II SjJX-uj SjI A jSj J). JaJJ ^ j A_2v^jllail 4_j1 — 

jl j 1 J lg. xJrx..x.j 4jLjuj^kll CjISjJ)^. Jn.j^j ^5-1^ U-U-i SjL-a]| O-LAj .SjiL-saJLolt 

(A«j ^ Ic. ^jS^ojj l.g.rnL^ j u..j ix.xi ^ J j I^jLojU-q ^j - a? k cr . j . i’u ^ ^ k.j jAiLuj^SJI (J^k JjS JJ 

i \Sjuj_j i^-» ^-o ^.A 1,-aS (Jj-A 4_lic. A-jjl-^^pJ) <..LalisJi C-i^^ clrwll J dAil.!^All 

.(1-5) 


■ -U-o-uji C _ s -J) (.Ca A ,u.xi, j AJl=w (JJLqJ ^111 i(s-j -1-5) (J^ (1 h» (j-«J 

\% x>a» <L-=u-o 4u]lc. <xmi 3 l^j CjIc-I^jAI! o'j j 

I jlLq-jujVI ^5-1) Ajjul^j l^j 4-jjljL*j^2k <lal.Sh L&a) 4jJaiikJuj CLjlLqjuJ J) «.La 4 ..U - ij 4jUv 

. yt Jii tgji djic-i^iii (jij jLS ^^- ^4^ j>^ ^ ^ l>° (0.4 = 

I «ilS <-.*.» j 4 ^ J^_ijl_uj^aaJl 4_lalSjl ^^-3 dllcu^Vl c^Loll 4 jm 1 AaoA) ^ c j> Ja .. U (^U-uLo (jlc. ^.lij^ 

4 ,u T*1 Aalc.^ } 4jU^alLa]l djlol^iil Ajxjgj (JiJ J aJualaJl S^LoM ^jjS^jJ JuJ)j } 4 _jUju 3I tdij t- - >1 ^ 

4 ^UU J w/c LAH (2-5) j j 4_jLmj Ajlftao^ J=Jt_xJaJSl 

C i\, » tal^j.3 SjlxJ 1^4 l >>U 


, \ -iljtS t - i < ^ . J*)) \ ^-1] frl— aII A Um..) A__La]l*Ji dj! Jl^_SJl ^ „J-a?k dxo ^A.I. JuJ IdA Ic^ j 

t jUoL ~ > -Aj ^-S] 1 .ix/}-q\\ A-J^ILv-a A j\-o*\*i (jjAaS j AjjllrtAil -LaJLJai! A-a jULo i C5 _jujL-iS 

6 ^>aC- 

;4JaHJl r yjLurxj ^Jg S jjj^xJ/ J^f jxJj 2-5 

l ^aII L-K^ >-A LujLuji JLooxj (J-fil Jjcll tSljj (3-5) ( J5uudl l ^5-3 dUj (J^sl^Jtll (j^auAll ^S-aJ 

* iLdi ^ A-jlc>\ ]ol 9 A g a Lidall ^_wa! <^LoJxll f* ^ J .YvAVllI Aaj^JUj AJalaJi A^AiduA-oll 
•* ** j’ Lv ,) -r> J aJ Aj^g.^x^jll JaA-dall A-xj jlAo j Aj AJaJ^>ill 4 — fl IdLal! dlALxLa j 

dAiloll 



. AjgjJLaJ! & (3-^ (3-5) (J^Lki 


f'*LJL*a J&J! 4 JaLLU 4*4 jULaJJ AjAxj ( / ♦ 

Mean Strength or Mix Design Strength: 

$ (Feu) AiLwj SjvUM&l! 4-ajiiuJi ^yls. (P m ) ^3ad^hi5 A^A^juiCuII A^jta-ait *L<ua ' — ** 

<jf ^Imjua CJjf Jc- cdliSj ? 4lWS>ij djLJojI UxJLJl Aa & Jj ^jAJ J^lft i&jLnaAj (jjiAif..- II |i, 

^j.$JssLij . L$J AjLLuaJ) (jL^aC.bU gj\Ju tlUd j i Lg^A^atj S-liLal! , 4j 

1-^JUic.i L>° _ja*j ,^-lA-a jIaaII (S) A-^uS <^1 M 

*4juVI AjoLsu&Jf Ju^iutL) ^JjAfjgdu^dt jj! AJau.«^Lall A^jbull c-jLmia. ^i. 


F„. + M 


.(Margin) u^*V> o^Ia M 

(J-a A-iiils e-LiSl ih ^ j Sk .i ^A-ll t.— ft!^llLA.V \ (1V1) A-*w* - , 

i vl cL-jjl <. — ol_2fcJI tglUSj ^AjRjj ■^XaxJAja.waJl Jil ^-all ^.AxJ y l. • ' I 

’ Ajj V $ Ajjbs«dli ^Ia^LIuAj ^_jLaV^ t^jLuOik y . dll jLlSiw V i y » <' »* 

m = a:.? 


5 dsLa jILJS i fit y*S)!) l* ijm 

, I\ u LJ~* 4-*jl£a ^ L *.S Ji ^Jljlal! <j«a C5 JjI JAC. Ajud ^..lo AAiiuj |\ 

. ( 1 -5 ) J j-ia c>* U A < 


K ( )-« «H fftjt ( | % ) J f ■ * 






L»» . .L»l l <0» jLjL® y i ** \ I <t jJ] ^LaSI A ^ M >. fr AJlLl^- 4 Ljliv^C. (2-5) 


1 



c = 


w 


w/c 

AS JI ^ ^33 d**4 ^ ^ U " 

^1 j JUj f l*iAJ AJU. > v^-s- >• c l ^y <0^' ^ 

^jUol oJLL. ts* e LS J) jjjSlt flSjM i> £»J*U 4Uij ^ -*“! 

^ jUSc’iM j^LLall A_}^ jjWs A_jli A-jicj .( 7 -5) Jj^W £-*>* ,AA -> -A s 

( Vu\ >_uSll AS JI *^». J-jll A_-J« j^-*-*j ->■'• ■'' 

it j L-K <jl l~5bj .( 7-5) Jj^- ,^»->» c> 3f 1 <0^' '-^J' > 1 "' 

JIA, aA oAAl >31 SU-J SA,jl ^531 1*U1I jj&V> c5j4^1 l4*-H 

.5~w-...,AI JU>t 4-oj«2 ji*-. J5 3^3S j>AI < ^ UJI Jb 

; Jj US cAc.l> OJ-^ -^WJl jjj 531 f3Sj31 1 ■ ■ 

,(W g ) j*£3' ojj - 

Wg = y.V g 

j> (V gs ) ^>> UJ^ J^* t^’ ^ ” 

Wg 


V = 

** G 


Sg 


,d>lc.lj9 j* 4 a3 Uj fl£jU Vg 

p j-.u^.li ^i£jil jjjli y 

. julll OJjl* C sg 


; aJ1j 31 JlUA -o^Jl *3 jU- t> >iA+AI aA=JI i» ^ f u I II 

W/\ + C/ 3.1 5 + F gJ + F s , + A = 1 

. 3.15 = ^jjjj UOj 

1 ss ^jjll 4i jjj *IHI ijJj 

jV <U ^l£ jU XoUJl 

tC JLo ^11 ALolaJl ^xaJI 

. jjljla>~2l plj^l 

C J_„ >| } pLaIIj Calo^bu SaAaJI -jlj> u' ^3^1 4i) ji>ll u' '* » 

.AiUo >. 3 ,» 1 (>3*2 iiU^3i ^*J L^> fflj>'j _>>3' >5 ,1! , I 

JL23U.J ,V SS .G SS = (W s ) (W s ) <-^>' UJJ -4^ r 1 •■ 


gs 


C 

w 

V, 

V S! 

A 


>u.-3 ^LSjj >> ^JJ ^3_« c 5 >l=^ t>> CjUj^ 1 « 


( ;, ^ j (> .Li.^3-31 a_^jULi_ 3 (jj>l 2 a_=.jj '-• '3-^-^ t -^ r - l ’ ,, l 

JvU.31 - ]C jj>l Sa^j > ^33i»> cj)j .f ji 28 -'-*■ 1 i ' % 'l 

21 j " 5 LS x;a=^ AJa^l c_u*ail saa »> o=- lJ " '^ , 


. * t l J^dil -j'-- A*Ai2*ji*31 aJb^IjLII A*jj Ai j*-* iji >!■ (J* 


K 

jja j^Hl djl jUHVI -3 AC- 4Jj+xl) 

jIaiLu F cu jc- j' 1 

2.33 

% 1 

1.64 

% 5 

1.28 

% 10 


^y/ 4 jLlm j£J! JL£x~a 


: (ACI) 




CjL 


(ji c*11j ^gic. ill) 4 -uLuj jpJl A-lalaJl 

• 4 aIIH ) djl l»l) fila». \ g ■% laxii ^Ia<JIj LaLoJ LiLvij 


I 28 4>>a. 


Hi -Liu^xll 4 -^ jILj IaiHI £ jj ( ^jc- i<^Uj . 1 

(*J ) -1 ^ ^ 4-a^HHi) l^-jlc. Liloli Cjlc-llai ^ > ^->3 C-J^iiaHi A^a^HHi 


A ,11 4_^jlia >Aj 2>J ^ 4 jijoH i A-illiii 4H-)^)laj ^aLlli 6>^_a^j S-lilHi 4^ .2 

i j , r> j A_yaj\ q H l ( > jj1c>La <iLjaL) } 4 -ajjIaHI^ 4-J. aJ ax ^H I 

.Sj^aJi k;>>» ^ Ua^V AawJa ^>21 4l)^>i2L) 4.m xj 


' Vi ^jLuoVl u^UHi j ,^Aii 4-4Jj^i ^5-lc- UUj .3 

Util ^y-9 ^ V^Vi JL*HI j ^C-iLuaHl > J.W (j-LJ 4 j .^ra.l laJl 4-Sl ,^>.x J l — - J J.^ 1 ^ 

> 4 &]j jjSV I L^jW^V' G^LuiaJ ACI (J^2 J 

i II (j j aJl a (y) \JU^]I >il clOj-^ ®*^*J ?-* . J* ^ - 0 ^1 U-b-ulLa 

W ' J* G sg .gL) ? V J ^ «> ^ 

, a \UuuaHI U j II ij >Lj j I2i_l2l ^g^c. UUj 4-ujjLLoII 4JLuj _>=H i ^1 j5 .4 

' t ) (J j) w jllic.VI (^5-3 AlLujjii^ C-Jjugall 4^J^laj ^ x x u,^i Hl A^L) (ji C—LmjIIaI! 


■^/jHILj dLiHI A^S } ^1 j-tllj j-^VI ^jl-^&V! ^ILail .5 


■ . •» pi AjLuu^aJl dul£ , (3-5) Jj- 1 ^ L>® J , (W — 


1 I ^ 


i^i. 




31au All 


j J f (^^3^ uWj-^J UJh£S 4_xjjliH (JJJ J f^H l <^lj-^l) V (»i 

(JjAaJl 

ill 4 jjj jia j 4 __aj 1 jxii^ll (J_-cljxllj 4. Uj^ Hl < — fljj_Jcxil l. l4 ,il r > ^ 

,JlalLudHl 


•f* J 


jjjVl (3-11 pLoll 4-Jjudj JAiab .7 


I 1 |U *.V I 4_-ojlio (3-lc. IpLb (4~5) cJj- 1 -?* c1h° (W/C) 

I i' ' i ) )1^1U 4_>a-^.L^-H \ k Tl IxlII jla JAJ 4_Jla> (3-i (5-5) Jj^ L>^J ,4Ja-^jl*l! 

( • til U>i>) (6-5) ^ 4 ,^Uj> JJC. (J jii ji 4^Jajxj 

U • ,4-a ^ULall Ja j 2 i ( 3^11 (3^/1 CIua j u jVI ( 3-1] cUall 4>Ujij jUlawL) (ju A . oi l (»jbj 


>1J JaJjJ 4_jJllll 4 JjU-HI j .LuHI Jai-i^Jall 4_JijljLaj i — lloj-uV 1 j\ , V*wJ j (_J-a^HI 

t "^jui/^.>5iJlj F cu <• . >x^ ll l^ib^ljU^ (F cy ) 4jljU^^H 4 JL-uj=J 1 Jai_* 

(0.76 + 0.2 log Al)/ ; ;„ 


. u .... k yi , 1 1 !■» . i 


I *A 


A*J clij^Aui V I ^J »LJI <fuoj 4i >JU^ .X 


^ p.1 jj ^uJJ ^vrd 2tj ^nJ^iLll) <tLajl (J? Jr 1 -^-' 0 (3**5) LJJ)^ ?- 


^a-a ^LL jU ^j}\Jlc.' K J\ 









-£3 JJ*A 

70 

50 

40 

25 

20 

. 12.5 

10 



(^pjjj.lrv.a $.1 ^A (_j jJu AjL-o^k 


145 

155 

160 

180 

185 

200 

205 

160 

170 

175 

195 

200 

215 

225 

170 

180 

185 

205 

210 

230 

240 

0.30 

0.5 

1 

1.5 

2 

2.5 

3 


(jx'jA2k-a £.1 djl j AjLuj^rL 


135 

140 

145 

160 

165 

175 

150 

155 

160 

175 

180 

190 

160 

165 

170 

185 

190 

205 

3.5 

4 

4.5 

4.5 

5 

5.5 


180 

200 

215 

6 


^ ^LLuul -lie. ^>fv 1 8 (_>a-iikj C-UXJJ j «. a 5L a ^L£^>J A-C- jda^a ^Loll l5 JP ** -* 

^j *bdl ajuuoj j ^ jj 28 a*j Ajl j>KxjjV1 K» * > » a-^jIIa (4-5) Jj-^ 


d.U <0*^/1 ^ m g^} ^LaJl AjLuii 


t^JJl J> _)**>> »a £• djlL AjLuJ^L 


$.1^A AjLui^)jL. 


~ 

0.37 

450 

_ 

0.42 

400 

0.39 

0.47 

350 

0.45 

0.54 

300 

0.52 

0.61 

250 

0.60 

0.69 

200 

0.71 

0.80 

150 


^ ^ui /^a>£ Jax daJl A-ajlx* 


.dLLn^afill A-a^Jug-a] AjL-j^i*. cLaad d JJU- (5-5) d>*> 


A-o ^Lfl-oll 

Ui^l 

(N/ mm 2 ) 


28 


31 


31 


W/C 


0.50 


0.45 


0.45 


.VI t y 


<J-l*-a dLLa-uJ 


.djLL^-iSLiJ 


diiij^sil 
AnV ^ j 5 jU» + 


*UJ1 ^3 SO4 

(jjjLJI *>.) 


0<S0 4 <150 


150<S0 4 <1500 


1500<S0 4 <10000 


SO, 10000 


' v* 


.djULjj^SJl *u* jUu Ja (Jj-iAJ I4J1 jl^lkVW U* S-^ ^VjJ^ 




dn..ll A_-a jjULa J L j AavJ ^ Ja^.,, 4^1 1 c _ 5 -~2 djLJcxLi. (J-a.C- 


.14 


'\Llf^ } ^L£ ^Jlj 3 J A-JjjJa^l Aju. a .j ^jjA-j-jI ^-Ac. JLal-vll i..,u,aj (JjAsdi <- ...l^J 
[ /)\W ^ gj-aj3 o^jja*. A_i ^3-lc. ^ jlaJ liLs . oIa^U ^j-^Lk-auLol A-JjuoJ 

, >-a (X) ^LS^JI Sjj ala-all A-i ^ iS jLakj] O^-aas , v — sLadl ^15L^)1I £j^)~3 C> 

;AaaVl *bU^ll 

WK>0 = x 

A-X 

X = A — 

100 + m 

ala-all Aa-aS X J) AnxJJllall Aa^^-sa ^^3 ^al£^Sl A Ll^. 


• dj\ )ik-V LLa * 


(A^ ) ^^kj^al l jll U jj (Jjfej 

I' A + X 

It" w-x 

.' A_laS 1^1 k„ «v } (n) (J^lj-salLal A-ljuaj (A) <-., iij Lai • 

. (X a ) A^-calAxJl 

v . A n 

\it = y4 

100 

. (W ) ^afcA^xal) f.Lall u 3 j ,C-La]l U^J CS^l ^ 1 — fiL-iaJj 

It" w-x 

’ \ 4.u A«alj£ (^ 5 -^] (jX\ ■Ax>il c-L-all Cj.jj AiLjJaj c^-inTkj A_ji A. j,, nil I p ^ a\\ a j 

<J^)Iki]l 


A.Q^ i^-all djLkI i . L a.lJ Aj ycu\ Ja jJ^J’l (2~5) (_) 


(+ 

J ) 

L-u-LaJi 




2.5 

7.5 

clU djLusLujV' j A L ,'^U djL-jLujVI -L»jl_^. _ 

2.5 

7.5 

AjLLaLall djl _ 

2.5 

10 

oXaC- VI - 

2.5 

10 

. A-SkLa^Jl djUaLLlII j i — JUx-o^JI djLlaLL _ 

2.5 

5 

AjlTiS ajLuj jik. - 


;AJ Lpt A^jA AjA^j . | 

,<OJ Jb jJ a.^2 ^ ^ (8-5 ) <A> <Jj^' eA 3 -* U^WJ' ^ 

A-o jlXoll 4_i]k AjLkjj^kl] 4_a.J)lJall Ajko (3-5) cJj- ^- 

, UU-« 


^Uiii 
0.65 
0 75 
0.K3 
( ) 00 
0.95 


aA\w £f\W AajA 


Aa jA ^waSi ^1 


ii , Jl A > ^"LLc 


A.i.^nq-s \,a 


4 I-. ■ .i ^ j < -a 


4»Blc. 


Jajl^A 


3 - 


0.60 -0.30 


2.5 - 0.60 
10-2.5 


i^LoaSI ^ LuaIaSI Alba 




>Lk Jati-xA^jjl 4_r=w^;k. <— )l _j|i )* 


AjAjuBI iALiaIIj )4 ^ 


i^LoJ ^!AaJLk_j AaX. A<aJl Ajko <■ — 


<JJ^ 


oAjAajj djlc-^ 1*1 
a S . ■< ^1 1 0 Aj 1 > *1 e_j\-C » ^ 1*1 


uoVi c-kBi 2 _jjua3 aja*j ] 
;AJjILBI (aij AjAaJ I 
AJajuo^lLcJll A_ajIaa11 AA^O I^Lq^ ^LAiLoB LAaB A>a^lkBl AjAa- 1 
U- . v% a^jVLoj L-y^ ,J ^\ *LkH a uaJ c j r x-j aJs!>UB a jk* * a — ^jUL^UII ^U 
r i ; a_Bo JpjJ (j^LsloJ AJUl^Vi (XA Aia f A^i jaB AjAaki c5Axdl i^Buj .AJU-_>i' 

A^ajULo tjAj aJDUJ! <*j cBIajj .(Reference Number) <■*. J ** J l£jU* ' 

Jl£^V»J .dilo^Vl <^) O^B J A^jlla ^ VAJ jC $jU3e.Vl fSjMj 

cLiio-^1 j ^aLc. dAo-^V I^ajuu j <^511 aJ!)U1I AAj (7-5 cs-^ 4-5 ) 

( djjj i^a. j > ‘ ^ j ^xlallx> Jolj) ^AJ^H (*i^ C> viBAj f aL-sxBI £4 j >“ 4 



jLaC.'V .1 v*-Axll A^» jUl* j Aj jIa.BI ^il ) * * ' * ' ( I ^ ) cJ 5 *^» 


J 2}J 


^A^wsalat. dj'Vl=B l ^ysi^3Ljl\ d) L)\lnl o (6" 5 ) c)jAa» 


(N/mm 2 ) ka jlloM 

W/C 

^jAa ^aJj! 4Jk. 

28 

0.5 

c V^U l^jJa^aCi lie. A BIS AjA^Ju CjIa AjLoi 

31 

0.45 

^jljjAll j AJa JX^\ Ajktt^>aJl 

35 

0.40 

A.^j^LA\ Ajkj^iJil ^uLuall L-Aj^s» lAt-sa (ja jjLclsaJ 

^cJUJI $.1 *1\ jl ^>>u3t <^U JjS caIajjjKJIj a^'l^gII 


(jAlll f .\ ^311 C1)Ia AjUoi^iJ) (j- a Aj^ 3 (^(*) (7-5) <JjA> 


Ax> ^jlx-G 

j£Vl 

3.00 

2.80 

2.60 

2.40 

0.44 

0.46 

0.48 

0.50 

10 

0.53 

0.55 

0.57 

0.59 

12.5 

0.60 

0.62 

0.64 

0.66 

20 

0.65 

0.67 

0.69 

0.71 

25 

0.70 

0.72 

0.74 

0.76 

40 

0.72 

0.74 

0.76 

0.78 

50 

0.76 

0.78 

0.80 

0.82 

75 

0.81 

0.83 

0.85 

0.87 

150 


Design of High Strength ) ^i*Ji A^jLLJ) afJ aLklaJI p±**i3 4-5 

:( Concrete 

;A^oAa* 1-4-5 

* i ,A .xaj (jjjLjfBi ^3 Sjj<j ^AiA.Ai a (jjjAVi c jja1sJ^ ^g-i A-x»jI£BI a_j]L»3I ajL^^JI cA^_u^»i 

(()() (j-a ^k-Sn djl-ojUuBt ^jSatAj .A-a^-B^ CjUkikij a_BI*JI ci^LallBI edllAj , aL^.NI 
. •* ^ \r~- j 4 ci^ s Cj|a (Al>Ljkjj^k ^LjjI LilLri. ^2 aI41^ a^q^La^ c-jIa i — ilii — ^>5 

(I I lira High Strength) S^jLjlJI <JOi L^-Jc. &U*jj ‘ 2 ^/^S 1000 

1 viJ ji 1 j \ A M (Jk A-^-aUk A_^JU-a ^rUAJj AiUu j±. AkkJt A-ojlLBi CjiA AiLaj^>jk]!j 

’ . jlilali ^ \. Y\ \ (Jj-A-ca^l ^jSLflJj .l^jUak. ^ AawaB Ajjt^Aa j (juu^V J } A.-*-^k ^AjlilxAaV 

.)tdkl C_uJL^. i>l_=wjl tilUA J .aJIc. du u u l Akii^j ^ ^diLuujVi c> 

* ■ .(Super Plasticizers) <k- u ^ a_BI& aIj_^ ^Ia^i^I c> a a .ux.^Vi J} ^boli aa^j 

* i ‘Will (jjJall c^a_=v] kok j .Silica Fume a^^Ia AjlsLAaj ^lAaJL^t 

i\ Aa^^ 9j A_B>^ CJjLuoI jAj CjIjLu^^ cABj dustij .djllaikl vAllj ^la^=i15 

# il J (3-^ %30 "k 1 cJ-°^k ^IaAa-wjI LS ~k kuki A-kx.j^ ^jjl j <_j>a 

^\|j . »«1 j* ^ jAJ Cjkl^k ^lAiCLujI (jkoJ j > iX > L>^J *^1" J ^ c5 ^cA*-«ai 

jlfic-i ^lAiA-L-ut ijc* *» — vL <U^V 1 (^Ij tikBl A-1 x^i I j ki.jAa]| A_-a jlki J&fJJ UsP^W^l 

‘ Lttg^i jiIIa (Jj ‘ — ^ilj ,CLjX^«*Vi (^) Aamu (J^Ia^. c-Lkc I k 



i. 5V.A. ^ jUcV -kiujJI 4-» jUL> J Aj jULJI flj OX ^^Ujl (7-5) 


-L. jliall _>JiU2l (4jjll«Jt f^j) c5 jW^Vl .<3^ U <^ 

^,^C~- .lie- Aj^ub-cv H 


* dllAx V i ^Ji) AjLmJ 

J Jy\ ^LxJl Ajd-jJ .IpaJS ^2) 


i ..i. (9_5 8_5) !>=■ 

, „ ;^L 3.j{i«A3 oUjaJ Cil^Sn JJ *UM **«ij (R.N) 05jV5e-yy^» OH 


w^i ^ juJ^as- tsif&j ^ «^- s1 !r’ , . 

*j >>M *■*-*>? 8 ® ‘4> 



i i i 


f.jli^b bu4j JsL^ll 4§ jHa 



4 «Y\A a ^Lc£,V A-ajjljLa _ji AJ ^IfiwJl ^ 5"5 ) cJ£«^ 



jL»cV -UAjJbJI 4#jl)L* j <U jUUJl ^1 j ,jj^ aS^*J) ( 6^-5) <J£** 


^ 38.1 (J=Jj) ^ J' (9-5) 




AaLju^ull AlV^J vlaloJ^ J' *Uli Ajuuj (9-5) J^» 


"(i\^) cJ^Call A. u . riJ ■ V} . ')r\ i -3 

' ... j^jj ,(Ag/C) <^-1) cW-JLll f»'- s ^' *j«-i W 1 * 0 u'-^M' ^ 

i 1 .,\ 3 ^11 (>“ o4*-4 J ,_>j-^' <4£ >" l>» AjLioiaSl 

,h *JI ^ tdJj fJ3 j .l_jiwajH £J>^ Cin^J)j\j lS-^ < *iU .»6Uj 

W/C AiaJ <J j'^' <^3 (jj^ t>j ( 12-5 ‘ 1 1- 5 ‘ 10-5 * 9-5) 

l! , , , ■ ' ~' Nf I JJ ^>l£j31 1 . naij dil<uj)Vl JJ «.Lall S^uU ^1-laJ.ujlj dtWuSn (_SJ'~' M ‘ : '' ‘ -4 

‘Aaltul! aJ-A*-« 

\yl C_ ^W_^ x 
.\ ' 3.15 + 1 

, jix^a “ 0 Uijfa^all iJ ‘ — ^ 

% CjuaJ)J\ ojj C 

.(iLall Qjj W 

.cioLSJI ^15 jll Ojj^ G s 

;Aljl J uJi A_bU,^! C5 i C ^VunuSH UJJ ls^ 

li f 1 ^_J_ 

’ € / t 1 3.15 + c ” c 

.(C) cjjj jL ^5 <4* 

cj 5-? Ag ^ C - 

.AjUoji^ / *UII Jjj W/C . 

, M (j 3 As*. jj liLoAll <J-oIj*-x>j l^J 3ax-iJall A_x3jlic AjA^oj Aajj^xJ aJsiL^ ci^' 

( 1 5 -5 t 14-5 I 13 -5 ) Jjl^l flAiJuJ O^J.A-oj^' LliUa^ajJl 
4 Wi Cal l Cl)L> jAlill A_UoO cJ 


38.1 jpusSwa 4 ~ um ) ^1 1-5) 



^ jj ]\ jC . 



<A 1 — > >n i 



. ♦ . 


b 

2 Lj 














1 

3 

2 

1 

4 

3 2 

1 

4 

3 

2 1 

4 

3 

2 1 

£ J Jl 

> 

2.5 

2.5 2.4 

2.4 

2.7 2.6 2.6 

2.7 

3.0 

3.0 3.0 

3.0 

3.5 

3.7 3.7 

0.35 


,9 

3.2 

3.2 3.1 

3.2 

3.5 3.4 3.3 

3.5 

3.8 

3.9 3.9 

4.0 

4.7 4.7 4.8 

0.40 


. 5 

3.9 

3.9 

a|e 

3.9 

4,2 4.1 4.0 

4.3 

4.6 

4.8 4.8 

5.0 

5.7 

5.8 6.0 

0.45 


1 

4.4 

4.4 

* 

4.5 

4.8 4,8 4.6 

5.0 

5.4 

5.5 5.5 

5.9 

6.5 

6.8 7.2 

0.50 


.7 

4.9 

4.8 

* 

5.1 

5.4 5.4 

* 

5.7 

6.0 

6.2 6.2 

6.7 

7.3 

7.8 8.3 

0.55 


2 

5.4 

* 

* 

5.6 

6.0 6.0 

* 

6.2 

6.7 

6.9 6.8 

7.4 

8.0 

8.6 9.4 

0.60 


.6 

5.8 

»h 

* 

6.1 

6.4 * 

* 

6.8 

7.3 

7.5 7.4 

8.0 

- 

- - 

0.65 

1 

1 

6.2 

* 

* 

6.6 

6.7 * 

* 

7.4 

7.7 

8.0 8.0 

- 

- 

- - 

0.70 


.5 

6.6 

* 

* 

7.0 

7.2 * 

* 

7.9 

- 

- - 
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1 

,0 

* 

* 

* 

7.4 

7.5 * 

* 

- 

- 

- - 
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,4 

+ 

* 

* 

7.8 

7.8 * 

* 







0.85 


,7 

* 

* 

* 

8.1 

* * 

* 
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* 

* 

* 

- 

* * 
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* 
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Ijck . * L . 


-bliijui 
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13 2 1 

4 

3 

2 1 

4 

3 

2 1 

4 3 

2 

i 

£>ull 

* 2.6 

2.8 2.8 

2.7 

2.8 

3.0 3.1 

3.1 

3.2 

3.6 3.8 

3.2 3.5 

4.5 

4.5 

0.35 


1 1.5 

3.7 3.6 

3.7 

3.9 

4.2 4.2 

4.1 

4.5 

5.1 5.3 

4.5 5.3 

6.3 

6.6 

0.40 


1 1.5 

4.8 4.6 

4.5 

5.0 

5.3 5.3 

5.1 

5.9 

6.6 6.9 

5.8 6.7 

7.7 

8.0 

0.45 


R 5.3 

5.7 5.5 

5.4 

5.9 

6.3 6.3 

6.0 

7.0 

8.0 8.2 

7.0 8.0 

- 

- 

0.50 


i r*. i 

6.5 6.3 

6.4 

7.4 

7.3 7.3 

6.9 

8.2 

- - 

8.1 - 

- 

- 

0.55 


1 f».K 

7.2 * 

7.2 

8.0 

- 

7.7 

- 

. - 




0.60 

l: 

1 7,4 

7.7 * 

7.8 

- 

- - 

8.5 

- 

- . 
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• a U AialkJl '■ ‘ 


( , \r. AjL^jAall oAJfe JL-do j .©A^dJl A-Sl^l J (J^-r*^ 3 ls~^' °^ LA ^dklui ‘ 

r \ A dl jLd^V I J C^I^hVI c > 3 j-**- U-« A^dd^ll dldadJlj dULnlt t>» *-c. , • 

‘AjlIIHI! dll j^L».aJl (J Jh AjkJ^)ia]l s jlA (_j-aJa^Ij . dAjAc« dl > < 

: (Water cement ratio) di^Vl L ^! *U]1 Afd aja-* • i 

tUij ,( W/’C) dila-^Vi C5r i] *1^1 Afvd Qjjxj Aj a U\^ l \\ A^jlloil > 

. Jb Ld ( 10 - 5 ) j ( 1 6 - 5 ) f 1 



0.50 = ^ 

*-=>■ >-“ W/C 4. '-.nib 4^ jlla ^J3 (16-5) 

-Liidail 4_<i jlli 


c ■* » \ a . ,»^7\ C» 

91 

28 

7 

3 



48 

40 

27 

18 


J^.5 Cjl^-ui 

55 

47 

33 

23 

Jjjudo 

CLid^SU jtL« ^j.&Xs di.'Oj-kji 

53 

46 

34 

25 

^ i, A 

«aJi31 ^n_i j^jui dxLojjjl 

60 

53 

40 

30 



0.50 dla^bU <*„Lo 4_>d l^J fJLkld dUaliJ AjAJjAill JaJtdtll A-ojIL> • 
I lAJUJ fOJ ^lic. 'do jtLoJI L 3_li=0 C-JjAla^ll ^A-dod^lj ^wl^sjlx^J • 

‘f (0.5 = diixujJ ^il c-L<a AjjujJ dfr) a2Lx&J JiL^jV A-^lAadoil ^-ij dn^w -(16-5) (Jjid* 

(• jJ) 1) y ur Ac. t )}\ < _ fr iadal3 -Lu^j-U ^jixlo , ( 1 0-5 )<J^d Cjr^" 1 ^ ^^Ac. 

, »ll ( W/C) 1 dia_^Vi ^1 *l-dl Ad ^rUldV 4j d=dJl 

a 4 UUJ] 4^i-su-aliil A^jlLcAl 

' .(Durability) Ajbjua^aJl IgJ L y ^ jd ^lll A-ilull (Jxslj-Jtilj dj jJall Aij-X-<U • 
iLjilldi ^ ^Adli-dJl (JUoljdl j d jj-Jall dajllxJI c j^.i^d cs~“^ (W/C)2 Af*-d A_jA= 0 
jldll IAa ^ A^Uaj^JI dtdai j-J3 £-=^jj d* * jac- (Durability) ci*^! 

. (W/C) tr*-3. J (W/C) 1 ‘ (W/C)2 t> J&l 



^_Lajuj jlta 

A 

.jJiniiaw 

Lo 

I«A2w Aj>>t.i.A.La 

4 Aa^J.- 

1 

4 

3 

2 1 

4 

3 

2 1 

4 

3 

2 1 

AjLLlLq ^>3 ji 












1 2.2 

' 2.2 

2.3 

2.4 2.4 

2.4 

2.5 

2.7 2.7 

2.7 

2.9 

3.0 3.2 

0.35 


g 2.9 

2.7 

2.9 

3.1 3.1 

3.0 

3.2 

3.5 3.5 

3.5 

3,7 

4.2 4.5 

0.40 


^ 3.5 

3.3 

3.4 

3.7 3.7 

3.7 

3.9 

4.2 4.3 

4.3 

4.6 

5.0 5.5 

0.45 


ij •► 

3.8 

3.9 

4.2 4.2 

4.3 

4.5 

4.9 5.0 

5.0 

5.4 

5.8 6.5 

0.50 


•»« 

4.3 

4.5 

4.7 4.7 

4.8 

5.0 

5.4 5.7 

5.6 

6.0 

6.6 7.2 

0.55 

C'. 

*♦< 

4.8 

4.9 

5.2 * 

5.3 

5.6 

6.0 6.3 

6.3 

6.6 

7.2 7.8 

0.60 

1 

* 

5.2 

5.4 

5.7 * 

5.8 

6.1 

6.5 6.9 

6.9 

7.2 

7.8 8.3 

0.65 


* 

5.7 

5.8 

6.2 * 

6.3 

6.5 

7.0 7.4 

7.5 

7.7 

8.3 8.7 

0.70 

c 

* 

6.1 

6.2 

* * 

6.8 

7.0 

7.5 7.9 

8.0 

8.2 

- 

0.75 

•r 

*• 

6.5 

6.6 

* * 

7.2 

7.4 

- 

- 

- 

- 

0.80 

p 

+ 

6.9 

7.1 

❖ * 

7.6 

7.8 

- 




0.85 


* 

7.3 

7.5 








0.90 


+ 

7.6 

8.0 

* * 







0.95 


•H 










1.00 
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gT jJ& (3A=» tla Ajfcj jV 


50 

30 

16 

8 

4 

8/3 

4/3 

1.5 
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12 

19 

23 

35 

50 

100 
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12 

17 

25 

33 

43 

60 

100 

2 

10 

17 

24 

32 

40 

52 

68 

100 

3 

15 

25 

30 j 

37 

46 

60 

75 

100 
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50 

30 

16 

8 

4 

8/3 

4/3 

cJadAl j 

1 

8 

15 

21 

29 

35 

100 

i ! 

2 

14 

20 

28 

33 

55 

100 

2 

5 

21 

28 

35 

41 

64 

100 

“1 

i i 

28 

34 

41 

48 

75 

100 
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30 

16 

8 

4 

8/3 


5 

13 

17 

20 

30 

100 

1 

8 

19 

27 . 

33 

45 

100 

2 

14 

28 

37 

46 

60 

100 

3 

>0 

34 

46 

60 

75 

100 
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( \* merit 


H I <vLoJl ^^iLs^a 4_lV*^J dlixu-oV^ 


JLi, 


•IMrw'i 


Free 

content = 


Water Content 
(W/C) 


] ^ y ) AjLul^iJi (3*° £_jj) J -Yj-lnkJ 

dL)Jl^J < oJJ ^l£^)li <J& Jp dll’lS J *Lq]J l 5 jP^xjj ^l£ 

# ^ 1 1-5) ^AjLua^iJ^ Cj^ t ". lJ^) J 



c-LaJl (_£ ^j-<a 4.3 1 AjLuj^aJi AiiLlfa ,JJA=wJ f j 1-5) 


t J &.A . j ^AjLuj^pJil (_ j-4 t^ix£L-ol! 

/I y-C-W 


^Loil (Jj3 ~3-3 L ** 1 j? $• 1-all 03^) 4 jL'LujJI ClA-<a^l*--all ^4* 

.(A) ^1£_>1I 


. ( 3 ^! e ^) 4_jLuj^kll j^yi L_l3tS-«Jl ijJ)J y <- *4j;v 

.(V(^S) ‘=*3— VI ujj C 
.(V^) pUJI uJ>j w 


; ^ ^5 Xf.\^ 1 

' lLu j.J)I\ (j-J) c-L-oJI 4jUui-jj 4.ll)*.jui, "ill J ^)-j5kVi ^^1—JJC.VI (j—<* J-£ 4-a-o jl*-^ 

A..*l*.Uo j f (4 <J p, *1^1 j I tJ-<») 4— ljUlaJ ^)jll CllliLju^al j-ull l l,»U t \ .» >11 - jAJ ^fl,L.U J ( W/( ) 

, >11 4^^-') (..yjLuu ah Cy&**ji (4 (j-i) I ) 4 ^'il Lg ^,>11 » »l » • -«l |-oll lioLi >H 2 j Vi 

(I 2 *S ) cJi*i ^.Iji’vUijly *iU 0 f 



; JnLkll ^Lo ..^j.ijsh.j _2 

1 .SVl <_5jlaucVt O-UJI J fLSjll Aac. ji J Aajlkal! Jji^all AaLti Aa^jj a^U .J 

( I 7-5) Jj-*> fl-liaab lilbj Jji^ull Aa IAS (jSaa ^jJI UU1 I *La 4aaS ^w- 

; ' Q 

. Ailika A .jlj» ,. W1 c a -l bll *bJI (17-5) Jj-^?- 


1 80-60 
>- - 3 

60-30 

6-3 

30-10 

12-6 

10 - 
12 u ■* 

(aajblb)Vebe t>j 






(j£ ^looc-Vl 

225 

205 

180 

150 

_^ac. 


250 

230 

205 

180 

^)jua$-o 

10 

195 

180 

160 

135 


20 

225 

210 

190 

170 

^Oi£-0 

173 

160 

140 

115 

^AOilSaO 

40 

J 03 

190 1 

175 

133 



1 0 0 -bi 

12 < Vebe 


30~ 10 
12-6 Vebe 



CIjjuoj^jV I *L2l A-l^uj 

60~30-K>^ 




1 80—60 
<P^ 3-0Vebe 



CIjlLojuoV 1 ^2) ^IaI) A-lx-kiJ 

^ 20~^.j o^ViLo (s->) 


1.0 


.L*]l _>U <Axjxj]\y _»»■ -*11 >11 •* t**J \j v%‘i ( 1 2 S) 


% jJu^l f lSj ^ % ^| £ Jl ^ 

I f . \ tv J ^ _ I * 


^ 1 0”0 
3-pt2 1 2 < Vebe 



^ 30—10 -k>j^ 
3-^13 12-6 Vebe 


C.r, 1 Y./2 Ulji3V I ^ ^2) £. 22 1 < 4 \ . m * 



60— 30-K^f* 



f^l 80-60-^^ 
^P^ 3—0 Vebe 



IliWoVl ^-5j ^L2) Alma 

^ 1 0 j 


’ *U^ VI ^1 *LJl ^j-4 (2*Lull fl£^>U .^11 ^x*_a.j Jy-iaJ (12-5) cJ^ji 




AJbJta§b ^i^usu A»Sjjla ftl3J < > * 
; <La«iLa 1 — (> 

aWy^s j 4 * A juo^ab I t ^1 ^-o ^_jual j).,~vi CLjLLjI^A-jujI xJ c _ s — |A ^ AjLjuj^aJl '~ 1 _^ (3 *> 1 ( 

4 Uj-v^U l o ]aI] j (JlAjLjjAU AiL^^pJI 4_^o=».l^a ^j-o durability '• i 

^l£ L-jjliJill c jJclxJ ^^Ic. ^l_b Ua L_ijl£i! J / J-ilrd l ^aj^saj] Aj ^a-a Alicia 

£- A-JjUaJj^ll A-SJjiali j ACI AJlj^Lij £-=dj-* 3JS-& (>* ajjiwLdi ^jUull cs^ 0 *' " * 

JjA n 4ajjUU e iAj AjU-u ^pJl J j£ UjUUXJ'LaJJ A^Uaj^JI AiaLkll 1 

2 ^/^ 730 WjL c^j^Vi c3.; h " 

j \ nr. ^ 1 CjliL^y I jjjIj cjr*4f^ j- u1 ^ ' ' ' I 

. A^Jildl A-L^Lli ^ LoU i jjA L-ixlj i }l ^ 




lLi) jlaii. 


; AilUli d;i jL^Ji\ ^ Alj^ldl a.iA cj-o^Jd 

: tA?^' 0 A • 11 

jjj- ^ ..U djOal JJaj.1 (3 ^^ J) J ‘‘ , A ji~ - v lj ') 44 

<_Ujli o- < JSI uJ)A j jA 51 A 5 j£Vi csAAVt (_>ui34ij (JUjii j* ■ i 

^loAaill 4^1_a. (Ja.1.41 4i _ uiid (ji (j4-^il tA 0 *' ^ ^ 

j S-Ldl ^^ lrv >a 4| • %l f 

Ajl uj^kli lx-a -La o-^ (j.-^j (wo) el— dl (_£ c — L^-o JLJjLa.J ^4-J ( 1 8 ” 5 ) oJ 7 fc 

? i (i=Jj) ^nl> f l£ jll <> j <.ISjU A&' tijLiVI eA^' A A ' 

CllL-AaJlj AiUJI dlLool j-ill (2y* °~^ J (j W ' J^S. (Jj-o) v *1 

L^-j j»U i_jjL^j (A' j-^-a slj •> «l jjjSaJIj jjl.n t>' 4 ) (JjLoij » ' 

. % A' c5 A- j 3f/(-A (W 0 ) (1 8-S ) • ' l 


(Aa-£! ^^LjUc-V 1 ^jjAiLcJl 

A^Liii 

4=_>A' 

(A) 

("2/3)37.5 

("1)25 

("4/3)19 

("2/1)12.5 

("8/3)9. 5 

1 75 

184 

204 

210 

217 

50-25 

187 

198 

210 

222 

234 

100-75 

1 ‘>s 

213 

224 

235 

250 

175-150 

164 

174 

185 

185 

198 

50-25 

l /o 

182 

190 

203 

215 

100-75 

177 

195 

203 

217 

230 

175-150 

1.0 

1.5 

2.0 

2.5 

3.5 

- 


jjA 1 r l% ^1 





, ^ o/oi 5-8 LS AJ | jA fj^-l lj) 1 ,05 J4** ^ Jw J mw A' 1 





f-^ 1 0“ 0 3a ^A& 
3_jj0 12 < Vebe 



f-^30-10 

12-6 Vebe 



dxLeu 1 C-Ali 4-JjoU 

^ 60— 30-^ jaa 



f-°180-603=>>i* 

^3-0Vebe 



t ~V. a . .. v y } ^A\ c 2 a 1 1 A. j t . .ii 

(^40-^.J (a) 


( ^Jl *L*]i 4 ^ai AlljiS (J-aLuill |*IS> yD Ajujydll^ j)* » «*»ll ^ll Vi.»«i \j ViU ( J. * . 'u l4 | 2*5) lJ^- 

A^l^A.b.Vtll j t J I 


ulLad J A-Jlc. AJIjS c jiaa»JLl AjJUjiSLl! AjJajp^l AiLuJjpJl dj UUal o (20-5) J Jj ' 

* ^ ( -» 2013 AjLuijdLU (_£ Jo-joaH djflll jA dj^t-a) AjLwj^SlI] 


1 

JI 

J 3 

s% 

V 

)<t 

1 

1* 

,1- \ 
3 

o. 

<_£ ^dVl d^J! 

cv^Aji 

Clillj 3 jjj— a dlljjSJl )>% j| 

OjJJ&li djjaiSki 

^ jl.no V 1 jjjtLJil 

f l£ JI \ 

oL4l J 

AjJl' j 

J 

J S03 

e.L<Jl ja £CJ jo 
4_iudli Ajjlll j 
1:2 

JVj“> 

Sin 

%,,* 

10 

20 

32 


- 

0.52 

400 

400 

350 

(_54j5dj_jJ 

CEMI 

Jai 

300 

1 t>» jsi 

o ] i 

25 

30 

0.50 

400 

400 

350 

CEMI 

JsijAjla j! 

6 jl J^Jl 

300 

JI 

700 

J! 1.00 
1.50 

-0 ) 

0 11 

0.45 

400 

400 

350 

^jUa 
diHi jjlSII 
Jsajujjlo jl 

3 jl jr>Jl 

J] 700 
1200 

J! 1.50 
1.90 

-0 tl 

0 Ml 

() Ml 

1 

-1 ,00 
2,0fl 

35 

0.43 

450 

450 

400 

(»jILj 

cillijAU 

J] 1 200 
2500 

3.1 J) 1.9 

40 

0.40 

C 

450 

450 

400 

^jUa 

< xa CjUj jj£A! 
Aaal j diLiLkllS 
AjujUa 

o 

o o 

in o 

CN O 

5.6 J) 3.1 


dJwjj <jJJjj5I.!ia (jjj jdSiVl (j^jU-ic-Vl O* 1 ^ 1 (jjSbLa All ‘ .1 " 

4^ jl.llC. VI ^jjoliLali o 1 = ? 


..j yill—i a_j ( _ 5 _jL-a^oJI (21 -5) cJ.j'^-^ bgJLiAjj ^^ysJ^!\ A—laarswoJi i — ajj-Jai! jL.uc I c -* ^ •!■ 

(_£ y i. -X A t bidll Jai-kJail A_a jlLi j ( W/C 1 ) !»<>>*> VI ^^11 e-Lall Ajj-uj A_1 a ^ jilLuaj j t «, »- |( 

C)l *ij jj&JI A-a^I^a ji j_=v_i]l c- 1 — aj A_jl — kjj^r»Jl A...,A>lg-A aJL-w. C5 -i j Cmin 43-bVl 1 “ *\r m 

dj’llj J J-l CIuajlJ ji <_£dlc. ^dj2>\jjjj CIiIajujI ji CllJjkJI ^Jlc. lIlLajJuj ^JuklxAl Cj! ^ ) jlM 

: cyl^ ^ C 3 A c 5 >^ u.j^ J (Type II ASTM) • *M 


5 < C3A < 8 % 

. jjUJ I 4/^iUjj^l Clil^Vl r Ail^ C ^W urlil ^ >SM CjVbJI J 


* CjlsLjaV 1 jjlitj _ 3 

JjaIjII A-Jlt -iljj, ji 41 aLi CajlSi *l_^ 4jU« _jiJ| AJaliJI ^ OlaLial <J La. ^ 

oUll^ji^ t>c ojUcjAj 5iL^iU (p ; )cwxt!l J_oU« «_>U^ {If (19-5) 
q>jl« 11 a S>Ss) ^Jc. jjjQll yj <iUi,yi U-* 1 J-*4l ^L£Jl 

liA fJj ( AjU-S /Jj (jijjjJ! ^IjjI /j ij tr Lu]| JiaU /j i j U. ,,l j; 

‘-iJ>Jl 1 *j < 4 J ^1 Ju.s*il ^ 0 j dj^JU cUUJI 

(,5-a c ^j 3^ 1 uUi ^ . Calii^ll oU-oUJI ^ ^ Aiotj 

JD l-s-Oj Ac. ^au CjliLiaiVI ^l«lkjjuul A^k_il3 AJT ^Ia]I 


A^= . D* 

W = wo - p F .D * 


(W) ^ AII a aaJ I c-La]! ^ jla^A Id! 
. jjHb Ail >,^yt ^ , ~^ w ^ t i < -s. 


(Pf) lUI" ( 1 9-5 ) J 


2.9 J3 1.7 

1.5 JJ 0.8 

< 

0.7 

dljdLall ji l** il.VsLII Ac. J3h. 

% cIua. iojVI (j jj (Ja AalljtJl 

(D) 

6.8 

8.0 

8.7 

jjjlll! (JaL*- 4» 


Durability cU^b!! JLa^^xl jUjc. I . 4 

'■" ,Iu;i ^- J, -S aJ=l^ 1! ji A_lUyS]| CjU^I^]! 2JU AjJSiJu u „ v,^ .U -jL 

’ " “ " ^ <^Cij A-^l^J (^b aJU. ^ 4 „- J a , ^J| 

• • ^ ^ Ail-^il JjSlI Aj ^ ill c (20-5) f* J > ^-;.„ J 

. - II oU 4j^j tsJ _ a ji o^LLJ ! j (SO 3 -J A_jc { ^) CjUj_^SJ) 

’ ' ' 11 “-y^l A^jli^lj Cii^Vl Cmin ^Vl Cii^Vl ^ j (W/C 1 ) »~j\- — 1 

. (feu min) 




duA ^bU dUJl j (20 < f cu < 40 N/mm 2 ) (22-5 ) J » *• 

_JAM SLo ^)JC- >1** ' I 


40 

37.5 

35 

32.5 

30 

27.5 

25 

22.5 

20 

fcu 

(N/mm 2 ) 

0.39 

0.42 

0.45 

0.49 

0.53 

0.57 

0.61 

0.66 

0.71 

w/c 


j^4 I 


40 

37.5 

35 

32.5 

30 

27.5 

25 

22.5 

20 

f 

A cu 

(N/mm 2 ) 

0.47 

0.49 

0.52 

0.54 

0.58 

0.62 

0.65 

0.70 

0.78 

w/c 4-wi 


(4^aj)liall 4_llLe. ll) t^tA.,iSn aI.i^II 4 ix_nJ - L*a_ i J a3l A-*J^ (23-5) » ' ♦ M 

(40 < f cu < 50 N/mm 2 ) (JAj) j±. r l*> . | 


45 

44 

43 

42 

41 

fcu (N/mm 2 ) 

0.339 

0.349 

0.360 

0.371 

0.382 

W/C 

50 

49 

48 

47 

46 

f cu (N/mm 2 ) 

0.292 

0.301 

0.310 

0.320 

0.330 

w/c 


(40 < fcu < 73 N/mm2) , j 


55 

52.5 

50 

47.5 

45 

42.5 

f 

A cu 

(N/mm 2 ) 

0.363 

0.380 

0.400 

0.420 

0.436 

0.450 

w/c Afu*3 

73 

67.5 

65 

62.5 

60 

57.5 

f 

A cu 

(N/mm 2 ) 

0.270 

0.296 

0.310 

0.326 

0.342 

0.350 

w/c A^j 


. (W/C)2j (W/C)l <> Jftfl (W/C) Jl #UM ^ ^v- •. | 

iJuLq_ujV^ (_g - 0 ~S ^vJ-J c-L-ail .<_£ j'-. . J ("n^ ,.,Vl ^_il C-lAI 4 -OjjU <-1-0 jU ■ # 

. c min tsj J V' riU .aVl u' *H ■ 

^)Jj£Jl ^alS^ll £• jj JLf V* • a | 

ic- (Jj)* - n\I C_y^ ^-x-uia JaJ^) A_Jl_^. ^3 Aji ^tdajl AiuLuull dlL-ul i ill ^ 

AjJJuijuj V I Ajjpdl^ JbJj)3l 3ajl^)jil A-a^ULa l t» lJ-v! I^JLaJ ^^-4/(2) 50 cl)^ 3nx* J.» •* - ^ I 

. (24-5) y*> ^^lLa-oil A-ojldaU A_JjojIJu> (^al^a. (jjffLj (jl <J» **4j 

73 ) ^y- V7v A-lllc. 3 -a» ., , xJ o i A—a^jULo ^y..lc» -v.il , 5 v.a J jl- ■> tv.S /1 ^ul£ ^Ia*v_Ljuo 1 A_ 1 L * (# I 

dA vdo-ll jb >-J jui^ (JjJoJU j -L*jI ^lill A— a jULa (^jua^vj! I ^l»i t A 

d^jli /(j 73 (3-° >^Vl JaxdaJl A-ajU La A-Lsk. ^ i j . (24“5) cJj- 1 ^ 

, Ajlj ^jAaII f* 'iA , il 1* i J^A (JjLAjV (_f ^i.1 d»ll*l 



* • -T^Vl AaJl j SjAA-ftli Aa jllaAl cs J^b?l -A=Jl J dlLojui Vl (_£ * 1 ^aSH -^=>31 (2 1 “5 ) (Jj-^ 

# 3 jl=al 4 . >» ^j,.T.-a]l 4 jM iV^ i ^jL-tfslaxit (Jaso 4_x3Luj^kJl dilialaJI i _ 5 J3 dnxu^Vl <^] 4 jjji2 

( f 20 1 3 C5^ 4jS]l 3^L-) C>^l ® J^ 3 


o=JI 

^VI 

A-aj|ULal3 

2^/u 

^Vi 

4_udl 

: W 

dlLojuiSfl 

* 

^=41 

*3?J^ 

(jg^l.xic> VI o^lloll 
***(«. ^ jU 

l$l (jil J3>1 J ^gjSI l—ijjlal! 

pUiiVI jA 

10 

20 

32 

25 

0.60 

350 

350 

350 

^xa L<aU«j 4j.<a*v.a AjLuj^aJl 

< Aj^aJl cJbj^Iail 

30 

0.50 

400 

350 

350 

AxJb^*-a ji 4 i^ja^a ^jac. AjLuJ^aJl 

1 jg '^1^ ^S^Lusa]! A Injrvxall 1 — S^^)lall 
ji pLoll Lojlj Aj^3A-<» 

Aj^ia^i] 

40 

0.40 

450 

400 

350 

5Ui-s^ L O J J^.1 AjJa ui^Q AjLuj dJl 
d)l^)jJll ji pl-<4 ji S ^)UJ=» 

^cll dljUJl ji < — flliaJl j\ lU^i Cy* 
**** 


• lWjjVI ^gi (jjj (j^.^ Qu < xij (S jldc. VI (_>u11a1I 1\1 * 


‘ lax ^ Jail 4_^jLs-a ^)LjliO I _ 3 

' •* jU-o L >0 _H^Vl (j>5j i .t ± .. TV J (fcu) o^-Iaa]! .laidaJi 4»xjjlla 

t ■* i \ \ JXT±~W I Q J (J^c aJIAawAll l^-ill ljj>dl LxiJlll <-QjUiUil j\ Aj jU-^xiH 

' l »\ >1\ 4-AjjlLo J)JL-d ^3 A-Jalkil ^jL^i (_jjtuiLA .,\,JjlgkJ ^l_i . AIjLoiJI S^-Li^Jl 

^jL^VI (_^)aloL^J &^4a<q11 a^q^ ULa II A^LidiL) 
f^n ^3a\*>.ll ^XoA^aJ JaiLda A-a jli-o JljAaJj - 

I in fcu 4- M 

i * II l-i <>>» .'h'm djJLa>^ (JjJ Aisl-LiJl dlLa^Lt^oil ^y» ^/f L-ixaivJ j 

■(7-5)fij 

*. nil f\JL j\\ L >o ySl 2 ^/u 40 (jr^ 3=^-da AJla. ^ ( 22 “ 5 ) Jj-^ - 

# ll * L-a 1 I Ajbuoi A-jA^Jll AaIIc. A-aj(l£« CjIa AjLuj^k AjL=v (23-5) ^jJxJlj 

1 1 1 | , ■) a.aJj ^Illl (. ~~ 'uwi) V A] £.Lall Ajlcu3 AjA.?wJ ^3 AJaLkll ^oajuaJ A^ojlio ^LalJu ^^^ll i " n .x \ > » Vl 

. (W/C)2 u^j 


,aJt JL j_ia 5 fm 3 -. jlia o-» 3 J=^ ^ ’ 

Quality Control of Concrete SjLujilt 7-5 

: 2-*aU 1-7-5 

J.IS J^jll j CV^.uVl ^ Jlj-o OJIG 4>> UJ 22 4 ju=». LljSS 4- A aJL* _yc. ojLa SjLuijiJI 
jl CjU j^I cdJj Jiiij o' j£^W j>* U^J cjULu=>VIj ^uij Ji&\ 

^tj^L ^ ^Jl c5Uj W“-U~=> 3jajS ^ ji 3J=lkJl Ul ji. « 

. AiLuaj-OI 

IU JLa j-UO Ala ^Tulaljj ^fjljJI A 2 J J -Liul2l kajULa 0jUj ^=»JJ (26-5) f3j JjA> , 
Jr; oja <J!2Lk ajLujJJI -Lida kajULa lILjUI lJxJ *J>JI 1^ cs4 AjUa^JI 

J]| £> jda JI Ik J*A *dll *lk J lIjuoi j . AjUu^ii *±J*> < ^=^' ^‘" ‘ ,u 

Luja „i5il e-Ll J 0 JI r -»lu.g (^aII ©A^ JI ku-b C_Aj£ J I 


JI jx>1\ aJV 4-UuAjSII diljLall Jo Ac j-a^->2 ( 2 ^/u) kojik (26-5) Jj J J ‘ * 
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22 

16 

27 

2 1 

16 

18 

19 

25 

19 
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19 
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20 

20 

18 
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18 
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23 
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18 

20 

18 
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18 
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23 
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17 

23 

20 


; uijjl £j Jiuc2l J AJLuj jiJl ik^a A-ojtl* jkS ujUuj! 2-7 ^ 

; JjLa J U JJ JI L> AJk* jll J jjill ' •M#! 

Jl jA_©k k_=w!k jLlj A-^>l j j ~ . > . 7 ^ a Ja fiiijjj Jj JI J jjl l>^ I J 

Ik a^ jjj ajU* jji o^i j. lX*h! ji f is Ji 0**^ <J ^ > "* 


V, ~ J : J I ^l£ JI u> ^\ J w J li^ ji lilj SAC. ^ ^ -i^VI 

, 1 1... •>; ^ /■ Ul-k ^Lj r'-'^j £_i jkl JI (<j!Aj ji oJ!) djkjlk Sac 4JuA Jc oAjj^j t 

(JSj 3 4_y»-« 3 )i i 


J Jji tlul j lil ojbii.] oJlc-! >iU^J »>»* 


iVt (_K>I >»• J* 

.uamOM 


. 50 CL lU-.V> (_>**£ J j J i-ilUi) JlliSj l > A* 


■'- ■Sii ^1 »UI Vdi uj5U4) 


kajlLJl A^uai UbJa A^a\ Jjk ^ ^ (24 -5) cJj*^ 

(Uj) ^>uko JJC fl£ j * 1 


50> f cu >40 

40>f 

cu >20 

\ — V — '•* \ — < 

Jait-wail Auijjlk *.*!<<> 

0= fcu 

40= f cu 

4^ 

O 

II 

c 

20= f cu 

L--la.5La.il Jaif-kAsi A-a^liLa 

A-qIAoALujI Aic (JUuxJ 

^AiklwU 

^>AaJL*ij 

L/ ^ki ^ASXuiJ 

) \ * 

13> 

20> 

20> 

25> 

^kJjua^all Jalx-a 



Jj -2 


* 73> f cu >40 

40> f 

:u >20 

-Lxi-»Ja3l A-ajULa ,jg Jjuoua 

LkJ 

II 

c 

d 

O 

II 

c 

4^ 

O 

II 

c 

20= f cu 

C-J,3t 5-aJ 1 JaiuJb A-ajjlaLa 

u.ii 

^AaLLuoJ 


J-T^-Tkl ^>jua£ 

I 1> 

20> 

20> 

25> 

% (=04*311 JoU-o 

I4> 

25> 

25> 

30> 

% (jailaol (joi J 


4/3 0& J^Vl t^jUicyi JkJl AjJjV 2 ^/tj 60 (3^* JkoJa Ax» jlk dll a AjLuu^pJU * 


. JI j! (J-A JI AjLuaj AjAtvI _ 9 

t >»j jaL*-a (S/A) (JUl^Jl ^alS JI ^.Jl ci-ojl AAco (25-5) Jj cJ jk 

I, * I ‘)0 L>a IOOcIh J5i -Lj^jlA) A^Jjlkll AjLui jJl Ja jjA ^jl^aj (J-oJI 

. e l£ JLS 

(S/A) cUkiJI -ul£ J] Ji <xaij (25-5) cJ 


f-150'< 

c~100> 

Jsj^OgJ! * 

0.65< 

>0.45 

w/c 

0.65> 

0.4> 

0.65< 

>0.45 

w/c 

0.65> 

Q.4> 

w/c A-UuU 

0 1/ 

0.45 

0.41 

0.46 

0.45 

0.39 

10 

(r> 

f 

t 

2.8< 

r 

t 

f 

0.45 
0,4 i 

0.42 

0.39 

0.44 

0.40 

0.37 

20 

0.39 

0.36 

0.43 

0.37 C 

0.36 

40 

0.43 

0.42 

0.40 

0.43 

0.40 

0.38 

10 

2.6< 

0.43 

0.40 

0.39 

0.43 

0.39 

0.37 

20 

ii i > 

0.38 

0.36 

0.43 

0.37 

0.33 

40 

0.43 

0.38 

0.36 

0.43 

0.39 

0.37 

10 

2.3< 

0 42 

0.38 

0.36 

0.42 

0.35 

6.33 

20 

0.42 

0.37 

0.36 

0.42 

0.34 

0.33 

40 


' ’ J t* I 20 t>° J° I jA U JS J|M 1 00 C_£jksJ o jl^k] U^-aJ ^ 1 20 c>a cJSl <Lu 5 Ja J * 

^1 50 iS jkj ® ^;Wk) 

. (A) L- . l l .* 1 1 7k J J . kuil l ^x=kkSI AJaLsl-o ^J- Jikaall . J Q 

,it + . _ £ 

I • I Gsadmixture Gss Gsg 

. (A ) JI <_£ jk-a ^kja C : -U ua. r?k . I AJaIx-oJI ®AA ^ -. 

• ^ L$ ^ S/ A A-. 1 JU1J C_J^x>i.) (J> jJil (5 jka AAao „ 

ylh a(’ I W i A + l) , /th 3115&JI jo*j. 







(13-5) 


^jXJ-o ^A L*oS ^ jIjiLd! ^Ljsx-oJl (j£-<U AjfLa-a 4 .ajfl (JisV O.XSfc.1^31 Aul^ It (_£.lo U ' 1 

A^^ljLall ^/l£j) l^JLalaklj Jai-uoJl A-a jLLa (JJJ Ai£>lxJl ^cjJajj (14-5) (K**| 

. (djLll*Jl A I. - j 

(JIS^LU^) 



2000 3000 4000 5000 6000 7000 8000 

(^Aju«a ‘) *La 


A^a jULall (j jl jSjI) gLjbJI ( | 4»3 ) jtit 



<•1 -UoJJ L-Jjo^uj C!j jl ^Oa^sVi 4_w=>Uk j ^pV C..3j ^j-a Ajjiaj l -Uriv 

, >c- clSJj, L ^js. J? OJuujjVJ e-LcJl A-IjuJ *Ldl 4^5 ^)- 1 x 3 j ^l 3 ^a!I 4^3 

, ClAj ^ -rx , V ^a ll I (J-aC- j 4^3 c-t-all 3 j 3 tvJ (jjj^j-La 

; <jjLjl*ilj Q.^3i^al! 4,C-^Ck-<3 _4 

4 Ac-liwa Cj -3 uJC>i3aJ CL&Jl^auJ 4_ijii! AiLaatil j! <^3 ^>Jl1xJ <2j3a* lil 

c^LaJili j Ajt.l;y. ll »*nVl ^L^kjll Clxpk. 4_j_a AjLuj^pJi AoU-^ai L5 3 ~5 

A^jujL 3 ^IC- U_jjlj3 _6 

O^jjLauo ^J-IC- djUj^La ^IjLtkTijujI J~l 
AjjuAjS :J£Cr Aaj^laJ ^\Sl^y I £ J^=v! -8 


. l^IaLua iajLLo A$a* AJLuj i^pJl S J^x ^lo ^ShJ) 3-7-5 

1 A ^ ^9lj ^ j_aC. ^3_x> 4^_lo Aj^ujl/si CjLjJC- ^l/Lklj 4^jL)3i^-ail - 

' j-o pjl o3^_2k. 4 ^— lo A^j L >-a.. ^ ^| U-JjlL-j-uVi ^lAsbJ-juol dll_-a^Lt_xxll 

lg..ia Jjl* 33c- ^IjlsvIujLj 

Histogram . a^jUL*] L $ Ji j£3ll £ - i 

l '*-x3a A-ajtLo 4_^a fjuJJ Lj^Lk ^Jt 31 ^ AjL-Mj^pJi Cjl_>a jUia ^U-J _ 

* a ^g-3 0-J_pv j .iaaL^JaJl A^ojtLs c^-^» AjLk (JlS ^ JaJLa A-ajl^Ui ^^-Ic. 1 ^ 

( 2 ^/ r> £ 20 j> 15/l0 ji 5 

. (Ni) <J5 j5j Ajla. (JS (Ja.1^ l^iajlio <jj5j 1— lljjaJI JJC. ji-^-i-. _ 

1 )l J-ixJ1 t _yJSc. Ni ---^ ^ 4-Oi^i-aj 4_jl^t -iLl"; ,3fa?r >^a 4_o jVi-a Cl.'. J-'- '* (JL-aJs^l -Vj.l^O _ 

* .«K11 

. ( 1 3-5) US (Histogram) oUjtUl ^ jl jS3ll ^ jaJI ^ . 
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V f : uav J 


xlOO 


JXg-x-c \^^J120 juU <^^21 dj^adl Ui u>> daLj^X u j^o is^ iS ^- v:N - j (27-5) 2 J k ' * 

ji ^JJ^aII ^^^-5 AjUuJ^i2i A-A^jULa B ^ 5~%\1 (ACI 214 — 2006 ) i J* *' 

■^j^» 21 Cj\JUV~v 11 0 * 

Hi\ dll juL-Loll AjL-uo^)i2 o Aj) ,.,.21 JLaX-jJa CjUj_bA_*a ^ le - (28~5) cJ * 

^1.1 ^2lj}£i A^U^^pJil CjLxi-Lail JLjijjj ^jAi, .n .2 <_£ ^Ja ^ - a II | 

4_a jlLoll <21^ CjULuj^il &:> ^21 ^Jc. ^.1=2] ACI ^ 2 xja^. al2l 2 Uaj U£A2kVl 

(j2-x->a lu»y 

2Laj 21 <^1^ ^5L2i ^jUje-21 eJ»l ^ U^UL a I ( 27 -5) (2j 2 i •* 


6 Kg/cm^j 1 ^ 1 

Cjllal . 11 

< — a ^t,i>>i 

2j22 

JLlSk. 

Ia=k Af=^ 

^jl.*3AA 

L>“ >=S' 

49.2 

49.2-42.2 

-35.2 

42.2 

-28.1 

35.2 

28.1 

^033 

cjUiuA.ll 

A-ijUjj y. w 11 

L>“ 

24.6 

24.6-21.1 

21.1-17.6 

17.6-14.1 

14.1 

djU.»l % 

<2a. *» 



aJ^lsla 

oJLCSw 

dJjUlAA 

>5.tv21 a_> j-j 

20 Uh 1 

20 - 15 

15 -10 

10 c> JSi 

% V 


• (f cu )aj^2 A-a. ^IJL vltj (fm) ^.. u u^ x j 4-a^jlA^ /jjj A^^UJ) 1 7 

cJliixil d)Lcijli2l 21^^22 ^JUi g r x >>"j (15_5) (20-5) C5- 9 > A ' ■* * 

LajlLa ^ylo ^i(f max ) 4 -rtjULo ^yj-oSl <jik <^221 fJAuj (J ^3 - 2 j C> * ' » 4 1 

^Jc.1 cjf J L c. C 5 , ... \ . l x > . \ l ^ X auua J (j) . (f min ) 22 IwuJaJl -UajUU <^-2 fl 4 k-n L* 4 

*i LaS ^ xa^l QaI 1 Cfl.i ) <^fA 2®^ (^j j}5L u.Al iJlAXoll 1jxv . l l <— )Uo £-fAJ^ ^j\ j>4a^ ^ * 

<jX- 2 -JU (jl 2 2 irk*a (j-UaII <LajUU ^ja %50 2 ’l 215 <j 2 a.fi ^l 2 l <Ajli 2 l jlc. 

<^jjLx^ajSj ^p2l *U* jlu.iJl I .i.'a.ru j.il <_jl LuSi Aa jl» 

A-a jliL* l# _A f |n — Ala-iui /Ldl iaiuJaJl A_a jUL* J *Cf 2 lall CjU £^<441 

((Cll) * 3^*2^ -laa^laJI <Li jUia ^AMb3 *Ci jIaa jl3 J 


djl^)l_u 2 >Vi j Jsiijj 2 ! AajIBa ( 0 ^ ^-^ 2 ! - ^ 

I 4 La£ (]7 2 4 1 f-Aj jW^O f 2 ^)J 2 aijJaJl 4 _ajLLo 

. ( 1 5-5 ) 2^2o 





^\ n-vV I j JLaa-Ja3l AajIIa ^jjj AS^lall (15-5) 2^2 


LuLuark. A_ 3 LuJ^)i 2 i Bjs^> <jAc- ^£^21 - J 

‘ - f^- 4 ^ (f cu min) is-* 2<i ^ jj2l2 U3aJI iaa^Jail A-A jlLa (ji (15-5) 2 ^- 2 j tj-a J 2 ^=w! 2 j 

• (feu av) ^ia.uujlali Aa j\1a C-jLa^ (f cu max) is* i£ 


fcu\ + fcu2 + fci3 + + fcun _ 

n 


djl j\ ujwV \ jjic. n 2jLfa. 


* U . jLail Jox_xa2I A_a jlioj (f cun ) o^-*-- 0 ^2niJ A_ajLLq Qjj ( A ) 1 c-jLj a 

feuav 


fcun fci 


• 11 f ^JiLud ^p 21 Aa ^IBa .jA -21 c ^ 0 * 2 ^^ ^•*-‘21 <Jja a_u ^>9 a *-^ 1 ^ 1 - 2 £j 

*' I % iVI L-oA <_j^20-OL_rwl ^1_J AJIaa >J 1 S^^_2k. L5 2 o ^ 5rv\I ^ ^cJ^— i— sa 

( \ ) J^oU^j ( cr) iai-^=2l <^ 3 \ 1 A (Standard deviation) l 5 jW^ 2' 


ij; b jSd HjJL» AjU^pJI KU <jUl (29-5) (Jja*» 


bajlbill \ aB'iC AjLmj^J^JI AlaU ^iAxAJ 0^°5 (_PaIa 

ABLc^Vl daULnll 

fcu ® J#"* 31 

jlBLkl ^jUL) ® ^3^1 a]I 

AA^lbill 

2 pxji/f*£ 200 > F cu 

2 ^m/^S 200< F cu 

(^ jU^ll <_il j^uV lxl.64) 
UjUIaII 0.33 0° d^? Vj 

cjl ^jyixl.64) 

(c? 

2 (— 65 (jt (Ji Vj 

^Lnikl Apnln 40^ -1 

J^5 jl 

aISUa 

0.66 cJb Vj 

a3^-2!l AajULaII 

V/^ 130 

JbI CnULn ^»Bc _2 

o^)Sa (J^U. blaLk 40 l>° 

6 (jc- BjJj V 
AIjIaa < — bI^aJ 


.llAjl ^Jauoil jl CaI-Ix^a £y* AJLp (Jjuu ^LiLk'iM * 


. 4JLw jaJ\ B^a-a AJbjIa ^ A^jULdi 2 — 4 — 7 - ' 

L»x.*Jnl) AA^lba BjBaJll (^xjuj 3 0 X 15) Ajjl jJLwaI djl MC . (^SL^JaVI AjUu^adl ..^.. x a ^Bi-1*.^ 
a PaaII Aa^IbaII^ A-JLaiaJl 1 A_a^jULa ^ j J-J ^^ill JJ^-jV (jb B^ xa II ^ aJS^ . J . 2 K 

AjLv!^ula ujjUj <^3 AAjiBAli ^3 <j^ab CBB20V (jb c2lJj& a ^nS SbL j ( | 

‘ 350 c£ j5 L>° (35 ^ ^Uuj^U S^LoaII AiUo ^pJl AajIIa AIL*. ^ i 

) A-illUl djLLii^ii^V^ ^J^IaaII AajULaII (JyftaJS ^jl 
Cj) jL-uifc.1 (JUj^Lj J2J JLaIsJ BjJjV Ajl AajIba 6^iaa]I AajIbaII ( I ) 

* 2)5 JLa^juaJt 12 a 2>° O/q 1 (jC- AajjLsLa]I cSllj 2>° AxjLu* 

fhl “ fey + 1.34 6 

jLfli.'yi AajIba ^pa,.b (J\ A*i-d Bj^V t _ s nlJ AjljiajuoV^ AajULo ^A a JjjaaII AajIaaI) ( ? ) 

■ (ji 11 a ^JULJj %1 0° ^ < 3LAX / ^> < ^ 35 .J^ BBaJ JL+W 

fm f cy + 2.33 6-35.0 

350 £y* ^jSSM AjUsjpJt AajIba aJU - u, * 

(i) jmil ^ JjVl -L>Ui ( 1 ) 

jL^Li.1 Aa j\sla (juflLfl.! i (Jl, a*\tkI BjJ>jV <^^11 Ail j^,l-i> Aa jIaa AajIbaII ( 7 ) 

la ^2oJl IjLA ^yja %) 1 ^jC. a^iAAll Aa ^IbaII -2kS 0.30 V^-ic B*l i 

:J 

fm 0.90 f cy + 2.33 6 

L jC* Cjllpdl BBC. <JbV eln-vi A^jLuLo i fl^^Jal d^a^Lall dj) jl,:l^VI ^ollij 2>° 6 L ,' J * 4 ' v i 

. 30 

*» . j 1 5 l 9 ^- kjx i _?5 ^4*j30 ^a Jai CIjI jLuAV I ^_ja BBC. Bj^rw J aJLsl c 

(|) J4&J J-4»Ua 6 jW*^' ^ Cblif^il aB^J 6 used 

6 used J*" d 

6 used *f 6 

( JO ^ ) J 5-^d UulL f V , K^I I 




I V, 


; ^ US U^Juj ab^UJI uj^j (Characteristic compressive strength) 

I’m = f cu + M 

. fcu — fm ” M U^' = M 

•La ^j_a ^ U l j A Ll^ jlLall A-ajIIaII t j-a c3-^5 AajIIa ls -A A-ajlUll ^5 

. 

Libia. (f cu ) ^ r 4 A^ajlXdl j (fm) AJal^Jl A-ajlU c^H? A-fcbdl 1 -4-7-5 

; <jUVt (jUIa bjb^j j a^iAAl! Aaj11o31 - 1 

t • iiLiHl t ^ si\ \ 1^.* l >» Aa^IU 1 ^ *iL a^JA-oJl Aa^IbaII AiLiA^ikJl i B^jSll < — fl 

, >a L^-i& (J-b (ji J aUJ I j-sP' Cy* C5-^^ j 28 _> aC ' do (^x*i 15x15x15) 

* ^Jaj ^ aI I A-ajILoII ^ 3-A j B ..ii.nl 1 pL-n! 4_aj11a1I B . jBa j Cnl nla kl 0j\Jn BB_C ^j-a %5 

1 ^ j\e. c-Lb AjjLui^^Ji Cjlc-1 Will ^BajlA>JJ ^^UaIujVI (_>uB. 1 ^ .a 1\ 

: Jb us M U 1 ^^ 1 u^ u 

M K* 6 

ft 3 iaaII 4 <jj\1aJ| j.,/kj (j-c. diL-iixl\ (j-A % 5 J2L_B J\ — aZs»\ (j—d dn-jlij =K 

. (1-5 Jj^)1.64 

, \ ^ y JjtLoil (3^^ C5”^ AjUj^akil AajIba t — j 1 ^cjLiil ^ ^L ix a I I 6 

plAj^l 1 — i A^- jUaa <«— i J^==» 

■J c ^a ajjAA AajIIa djil AjLa ^ pJ c-Ijjuj (jUV^ (JaaIa ^anS ^ (29“5 ) (JjBp j 

’il-bll ^j-a j)l jxaII n-n\ „* > i , % ^A (J-x-aVl 3*^ 2^-“*/ 200 0-* 

d\ -v ^ j _ (JaVl 40 aIU ^ 3 UVI (JaaI^J Ub ^jS BjSll ^ AijL2' 

. .*>^a ^_a Ia£ ljLaVI (jUL^l AJblij 4 -ajS ^ k»j (Ji! ^olnj j5 4 >j - ^ 40 

. (29-5) Jj^ 

' L.U1I ^j Ai ^ lj jft jij 4^111 Jax-a 1! ^ Ajjj^pj Cnllalk (Jaxj jaaxaII Bjlli - 

Aa jlUll AjBjSL (."*>! JaU BjinJ B^~l^ 

Affirmative Mixes e * ajbjSLII cnLLlsJ! . 2 

. ill 'LaaSILj AnjUi^p. L ” ^ t->\ A d)^\_j Bj. ft \ n ^xB^aII ^B (_jl AjLuj ^^ 11 U c_g2c. j 

\ ., "k - ^ n^.1 1_^_1 a An^b <Jnl j»5a Axjuo-j B _ a. lj A Jal si k (_3-S 

. ^ jJ 28 dc, jyf . Lao (^M Axnj j5 Aj!^!j) 

' ^ ^AC. b le. CliLLliw <2lj>2BVfLl\ CbI j Lna .1 lS^ 2 ^ 2)5 ^ 1U Ajap.lj 4 2aLk.l t Jfin _ 

; AjjVI 

* .. 5 Iaa 2 h° % 95 1 8 -1 28 4_aj\Ia (J^jV - 5 

AJLalidl 

p . ./ ^ --v A ^)5 1 ^ 1 il . a jjpAll AA^lball (jc- (. _ ;x^a J § 21 (J^V - S- 5 

a J)_iaa11 Aa jIbaII (3)^ B^)Q~>a c 5 . a (^ g \ Aa^jIba (_J b V - ^ 

% 1 5 0^ y 1 LbliJl L. . U - S a ^.pj-at ^ L_1 xSa ^1 Aa ^Iba ^ ^ 

AJaUJl ftB(j » AxabUJI CBLjUlSa AjuaII Aa ^ULa JouuojJa £yA 

^ 1 CjUUJL ^L-»l ^B,*Sb diLLU (J*a cl lj (jl ^ji Ai^kUll ^4-^li 


0.205 0.45 1.1385 S . 1.5 

- 4- 1 H — < 1 

1 3.15 2.68 2.6 100 


. 552 = J-jK ' ' 

3 f /,jLi 2.350 = UiJZ yth = SjU-jaJl uj J Sxx * » 

= 7 erp = J— M ^ <4— ■>» ujj o^-Aj d—M is* <>=• r 1 ' 

' . Vuk2. li> 

4juii ,- ^j — -,n 3 f 1 c UiV <^7 cjU-sii o' <-s-^ 1 * ■ 

1 02 1 = 

yth 

,Ull } Cu^Vl ^ J-jMj JJjB «« UJ^ o' ^ a£11 «* aA *' ^ ‘ 

w 1 g\l 

1.162 =1.1385x1.02 = 11 

0.563 = 0.552x1.02 = dJ*-M d* >" 
O^ 0.00945 = 0.021 xO.450 = o^k u' 1 O 15 iS^ 1 Cu*J)l\ O > • 
0.003 = 3.15/0.00945 = yf ■ 

0A» 0.0043 = 0.021 x 0.205 = u^i o' c^J^' O* O^ 0-4' “ uji O 1 » 

. V 0.0043 = <44> f . . 

. V 0.0073 = 0.0043 + 0.003 = ciu— SMj *U11 » 

Ajdljj ^44 ' I 

(3* jll * 4-4 x*iJ (j! A«% 4| 

558; 1.1385 = 

J ; 2 fa|l| 

2.65 = 3/( 2.68x2+2.60x1) = cU^ll ? t£jU u j >" 

= AjjLi j (jja^ILoll (jlS 45.il! > -r^ . . Vl j *UJI ,->> -4 jj U j • if 

0.0192 = 2.65 x 0.00' 
0.006 = 3/1 x 0.192 = ‘-'-j 11 ■ * 

1.1752 = 0.0 132 + 1 . 1 62 = Mj" ‘ 1 • 

0.569 = 0.006 + 0.563 = dM 1 • 
Vu^ 2.399 = 0.569 + 1.1752 + 0.450 + 0.205 = uj^ 1 .'i 


Lilall 4-4U- jaJl 4JaIaJl 


250 a-.jIL> 4 195 *Ull (3-5) < 


cym™250+l .34(40)=304 
I oym 250 +2.33(40)-35=308 
Fcym ” 308 kg/em2 

0.5 1 1 '*i~ 0 . l .11 a (4-5) J ) ** 


^J-. > «-ull (JaI*a ^J3 (30“5) 


15 

20 

25 

30 


1.16 

1.08 

1.03 

1 

f* ^rj-v 


Ia£ JiJ jjlslA jUi} 15 t> JSl CjljLuil J-Se. ji CJUj** <»•*=• AlU cs4 

. (31-5) Jj+?+ 

, 111 yy ji 0jlSj ja jj j»Jc. *41^. (_ji l-i » 5-^ jlLo aJIjS jjLoVl jjiolA (3 1-5) 

15 Cy* 


fey > 350 

210 < fey <350 

fey <210 

4_^ajjLa-<a ^j^ujxa 

'fey 

().10 fey 
+ 50 

85 

70 

2 ^/^=S (M) 


. A^UujiJI iiUaiaJl ^ 4Jl»i 8-5 

: (1) «**- 

I .) 250 3 - 5t Sj <iojlla LijJ tiiLLLi. 

lL ij J'^l l !_y3jJKJ&j f-ui 1 5 «4 jLu iI > jibU 1—> J 

I ij ^ 10 1 i^ll 4^31-4 >_ i jlk4 1 ls* «-3+ 3000 = S04) 

,. ujjllj 2.6 J.JI <-j»3 jjU-aj 1 J-Sl jjSVi lSj 4=-V 1 o' (4^ 

( J I i-.-ujjllt 4 ^ 3 f/tl>4=* 1.70 ‘ 1.65 = Oj^' 2.6 ‘ 2.68 J-jl'j 3J_>U 

40 = l$ U n\j^y\ 


Cj LuatmSfb 4^alaJ| 4-klaJj 


L 


. % 1.5 = *' j«J' ^ 205 = »U1I (3-5) Jj+=- O*- . 

() 45 = W/Cl ^'- a " j 4» jlSui diW ul ? 1 (5-5) O^ - 

2 ^ji/^S 310 = 0^41 1-i» ->»1 ' 

. a-ojUJI) 3 1 0 ‘ 250 u-> l5 5U _ 

. ~f-“/ 310 

ImiI 310+ 1.34 (40) = 364. 

1 in .’ 310 + 2.33 (40) - 35 = 368 kg/cm2 . 

1 11 Icy m = 368 . 

. 0.452 = W/C2 f UI V- 3 (4-5) O* - 

q 4-5 = 1 il 4 1 dii ^L4I a i i a 1 — 

450 = 3i.j2 Ujj 33 . 455 = 0.45 / 205 = t .*>w »V I ojj - 

0.69 = 4 . i»5 aII jiali ( ~ * > x (7-5) O^ 1 - 

. 1138.5 = 1.65 x 0.69 = -UjMj) vi 

(jILaII ^>4' jIja 4> 4j j.1 l nr1 . l lj (S) cS -v 


A. 45 = 2/1 (0.8) /40 = 

0.40 = W/C (21-5 <> 

3 <» / 400 > -'W »iSM 

( -...^-n oj^i :L>_,lL4l t> ^' ) 400 = 4^1 

2 ^/^=S 400 = ■!= »» ■ o\ l L> 

2 ^/psS 473.8 = (45)1.64 + 400 = S4=4iJI 
>^S jl5=J (24-5 Jj-^) % 22.5 = u 31 * o-Ji+i U- •' 

0.42 - cT-iift^ bU *UI1 Afuoj (22-5) . 1 

0.40 = W/C 4 +^' 
(Llji) 532.5 = 0.40/213 = eSj^- 

.^5.3= 5.3 = 532.5x100/1 = u *• 

1 .20 = ^ jjl' u jjl' (J-» *' 

5 j2l 4.4 = 1.2/5. 3 = r »« 

( 1 9-5 J J^) 40 = 5x8 = i^jUU^a5U c5 • 

. j3l 173 = (40) - (213) = (W) ikJl 
433 ~ _>4 432.5 = 0.40/173 = ls 1 ^ 1 uj» .'i 

S/A = / + jll 4auj (25-5) (Jj-^ * •• 

A 0.39 = (S) lSj^- 

A 0.61 = (G) <s »*4 

<UAx-. 1 

o. 1 73 + ~ + °; 3 ^ - + + 0.005 = 0.985 


S 


3.15 
0.693 ton 


2.60 2.68 


G = 1 .084 ton 


3 j»/ O^ 3 2.39 = ujj 6 • • 


: OI>3t *L><^ (4) J^4 

^10 2(^/(^ 700 = 3-k^4l •& 4=^-^ a 4»Lk ,=^<*3 s-> j"“*4 

.^U 2.8 J-j 11 A-a_^' j4~> J 2/1 J+^Vl U^ ^jW^Y 1 lh'“" » 

% 1 5 4_ujj 3j <_jl flc. 131 4-oj5UI tj+41 j" <->'*' »* 

(■ — Aju^b f t- > *i ,M)i) . % 1 — 4 jA ll ^1 £jiU U-^-^-** 1 ^ j J 


222 = Wo A-4' lsJ^ (18-5) <-+> >m 
2.5 = «•'+' o ’’4* 

(24-5 Jj-^?.) 15 =: “0 e>“ ju'> ' ' UH+ 700 3 -* »'•* 

2.68 = cs^>41 4j j> j <ji uA+j <* ' • 4R 

0.285 = W/C (23-5) « 

JU. »!_£*-. >,-»■...&) 13a 778 = 0.285/222 = » ^ 

600 o' o^>%1.5 G c^-44 1 ’’ 4^. Jfl 

= ^>11 ujj") 8 j4 7.5= 1.2/600x100/1.5 >illU AiU^yi , > o«Ji 

(I I 

64 ■ Aw (19-5) Jj-^ i> 8 


1 _11 


. p*£ 368 = 0.53/195 = < *ri^ yVl 

^ c-jljutaJ . 


M U*H 

I \s 


f 0.195 + 


1.1385 

2.68 




= 0.985 


646 = iSy^ 

2.348 =: <aU53l 


: ( 2 ) 

, )K ^ ^ l A 2L1SL1J ^aJJ CjLm >Ij u J V ^ dul^ \h\ (JHaII ^ 

= S03 <4l o <^jL3j_>j< 41 ^5Loij (jj+1' t_s* 40000 
• )«L2k jLjlIc. 1 all’ll ACI AJLaLk ^a-OA-sa ^3^ 3000 

Lff Jb LaS L £^yL y J\ C^I^IxJlclII 

:cWi 

II *Lijujj j djl 4.Arwl ^ x\ll A-iJa^x-all <jLlu (6“5) (J _9‘^ > 

. 350 Ajl^a^yi A-ajl^o OJ^J 0.40 := W/C 

0,40 :=: <,Uil a. ; u *u . 

350 =:: <J? ^3-^1 1 o 5+^1 ^LLoJI 

• vm 350 + 1.34 (40) = 404 
» sin 0.9 x 350 + 2.33 (40) = 408 

, oLajU-ali (4-5) (Jj*^ Cy* 

0.412 =-oUjIjLJ1 W/C 

0.40= W/C ^ ^ 

. 2 ^/^ 512 = 0.40/205 = ^-Vl :. 

(jjj^lill 4jll& ojLo -.lAaJLmt (JxJaiij ^yllc- i— UAuiSn lSJ ~^ ^ ) 

LS h L <& S C-U Jl 

■ !’ 0.205 S 1.1385 AOO< 

i 1 2.60 2.68 

3 f/f^ 500 = 

3 ?/o^ 2.355 = <^^31 ujj 

; lJ4>a 1) Aljjia ! (3) J 1 ^ 4 

Ml *1 ^ % 95 ‘ 80 1 + - ^ j +2 j 13 dbaul <jlj K A A )Vlj c_±*£-a1I (Jjj Ai^l»JI 

(■ ^ ^jUx-all U_il_pjyi (j-a (0.8)° 5 = Ail j3-ia a) ^U ^5 jU*-a]I <— fll ^yi (jli 
^ 1 ^^1 1 2l (J^^illl J jl^.j AIjCJI AJLliJl 

( jl y jjuaSLa Ata-IaoiI^ c Uu&jufy\ ^ ) 3 j cl)" 4 1 AjUuiJJ ^jJaL> AjII^- *» — il-Sl.x ia l ^ I .. Ir a. . 1 *. *i I 

2 ^auuo/ 300 L . 12o1a]I O jAAAH A^ jULoll 

.(18-5 Jj^-)^213 = (W0) ^Ic5j^- 

% 1.5 = pi ^11 

2^/^ 312 = 0.8/250 = ^ . 


. ^ 1013 = • 

* uia 4 ^ 5 ^- 6 cWl 

■ *\\-. Sjja. Jfr a 5L^.) . ^UI cux £ a 3-»» *^a 50 CS^ C5^-^ (Jj-l^ll 

t ACI J' j c sj^f^ -> *" 

ACI j' J(i ^ j&H l^la fi> ^ajULolt L—1j^+ ' 



3 - . ../ -aX V>» >>»]' “La jULa J J • « 


400 

425 

430 

435 

440 

465 

400 

475 

420 

425 

490 

420 

430 

510 

415 

420 

425 

425 

420 

450 

440 

490 

430 

425 

420 

425 

410 

430 

415 

415 

450 

550 

420 

430 

400 

420 

450 

430 

420 

460 

420 

425 

430 

420 

425 

430 

450 

430 

400 

480 


. 2 ^/^S 550 = 4^-11 c$x-^' V> u ••" - 

~ . . y ~ ^ 400 = * . '»5ail Lu.i]l SjijI* 

ijj* <-ia\l ^ * 

2 . ■ ! . -^*v 436 — ■ _ l»5al] A K » n jlall 4_ajU-.ll . 

. ' 2 ^/( l =£ 29 — 6 c£_Aj*- 3' t - i 'j^ i V* *1 
. % 6.7 = 436/29 = j^> J- 1 * • * 

. (28-5 Jj-4*-) ) * i * •" « 

(6)1 .64- 5Jaxu jiall 4_a jtLall = c_J*£^all a jjAall l^ajUall . 

389 = (29)1.64 - 4 U. - 
. 2 ^/^=S. 65 t> u u ^* u^ u cSyV u' cs^ <-v^ ^jA 1 ' 1 • j 

, ; 2 ^/^S. 371 = 65 - 436 = 5_ajU-.ii 

. ACI -U '•■'•■ 

348.8 = 0.8 x 436 = 3_L_ajxalt 5jljl> J _i)/l 5 - ,' •« 

26 = 2/1 (0.8) x 29 = lS iy*-^ 

. 2 ^/^S 314 = 6 1.34 - 348.8 = O^' *- f iU j 

. 2 ^/^S 323 = 35 + (26)2.33 - 348.8 = ^\j^y\ * • .<4 j 

2 - , 314 = ^jjaiball e_)y"JI 5jljla*a'yt 5_a jU- ,‘| 


: (7) J"* 

400 = a jjAall (. - '.<.4 1 .!-.» ■ >» 5 _a jlia 44 Luu_>i. 5 3 oLa . 5 _ojlLi <_lLai. V 

CjL-U. (JjUIj aiuijj £ j^viuJI 15 a o' 'j' (ACI > <J J= 3 ' > 7 ,M 

^LJI Jllall Lfi ,T-jVull ji £ J jAall S > *1* ' I 

C& J ■ ^ i jdl I 



158 = 64-222 = W ^ ••• 

554=0.285/158 oj5=-- .*. 

^ 55 = jM %10 fO^aJ 

3 j./^ 504 = Oi^alV' •'• 

S/A s 0.39 = V-55 (25-5) Jj^ i> - 

•. (0.39)A. 

»i (0.6 1)A 

2.3 = ISjUI jUil uJj 11 cv^-A* 

" "■' 5 + 0^51 + M18 + 0394 + MM + 0.008 = 0.975 

‘ ' 315 1 26 2 68 i « 

3 7oJa 1.01 = ‘-"y-a jl j3' ^>aaS t 0.645 = (S) <-^ , _> i ' 

(Jai jll 5_j jla J pa*-a J - 

' 1 _ = MO = M .-. 44 = 9.5Xg 

. VI 100 0.645 -XI 

X2 OaL-olal - 

\ .• 1 ^ X2 

I. 100 _ 10.1 

Id. \Kg 

3 e /^ 654.5 = S + XI =S1 = J-o 1 ' csj^- 
W1 = W -XI + X2 = A3I csj^ 

. 158.6 = 10.1 + 9.5 - 158 = 

VdA* 2.391 = X2 + JA u j-? 1 ' S ^J = ajUjl X J ' Csjj 3 -^J 

. Ja jJ^JI J uj^' 3A ^ J gy^— j 5 _jUo 5j_jaU J^C. ^ 

;(4_uUujJI (5)J^ 

||) . ..< M a Jaa^lt 5ia jlla 5jjlc. l— Sj jt3 5jjUa ji. <JaLa. i_Jj1Ll4! 

,jLSj f-a 1 50 S-> -LjJ$3! iJS. J » ~Vla . j ^l^uab j»jJ 28 4ic. 2 (^/cj 

g ,1/k-Vt (Jjliallj £ jJjB S_ul51l Aiklail (J* ^>llj 2.6 J-' ‘ 5 ^31 JJjSlI <j j>' - ' 

. 2 <Wu 5 o J (*■“ 20 
, 3 f/f?> 225 (_s (17-5) t> - 

. 2 j*»/u 53 = 28 ^ (16-5) Jj^?. t>a- • 

„i*ia 53 4_ajlA» ‘ 0.50 = W/C ^4 o- (10-5) i>- 

. Ui.^n A_ajila t w/C ay ( 2 r-/o 90 ‘ 80 a^) 

. V°/u 48.2 = (5.0)1.64 + 40 = - 

53 'Va jULa jjc. ^ j4l ^ tal l O^ - 

0.52 = W/C ••• 
.3^, / ^ 433 = 0.52/225 = ^^uaS/l t5ji^ 
3 f/^ 2390 = 5 3-“ >4' ujj J ^ (H-5) <-£4 t> 

3 e /^ 1732 = 433 - 225 - 2390 = uj_> • • 

J .. .■, -j Xi (2) AiWll J 0.52 ^La Aaaajj ^ 1 50 (12-5) J£4 ,> - 

% 4 1 .5 AJaaajlall 

. 719= 1732x0.415 = cM>l' - 





Fcum = feu + 1 .64 6 
Feum = 400 + 1.64 (26) s 443 

2 fW f -»>S 40 tje- JjyV l 5 <jt cj^ 

I ’'cum = 400 + 1 .64 (40). 

Fcum = 465 kg/cm2 . 

. ACI 41 taJa _ 

Fey = 0.8 (400) = 320 kg/cm 2 . 

F'cyml = 320 + 1.34 (29) = 359 . 

F'cym2 = 320 + 2.33 (29) - 35.0 = 353 
1’cym 4-i 4^>jlLall) = 359 kg/cm 2 . 


